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LEAR INC., LearCal Division, 3171 South Bundy Drive, Santa Monica, California 


“* This is the first British gas-turbine engine to pass 
a Type Test for helicopter application. ”’ 


MINISTRY OF SUPPLY 
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Partners in Progress with The ENGLISH ELECTRIC Company Ltd. 
D. NAPIER AND SON LIMITED - LONDON W.3 - ENGLAND 
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Philips’ contribution to atr traffic 























PHILIPS’ specialized equipment for airport com- 
munications covers an extensive field which includes 
everything from simple telephone handsets to fully 
automatic radio telegraph networks. 

The wide range of apparatus called for by par- 
ticular communication groups, such as VHF radio, 
point-to-point radio connections, intricate switching 
facilities, cable or overhead wire transmissions 
can be supplied and united by Philips into one 
smoothly operating overall system. 





Private branch exchanges for airport telephony 
VHF radio equipment for air traffic control 








Communications transmitters and receivers 


HF radio transmission equipment for long and 

medium distances point-to-point telegraph and 

telephone communications 

@ Mobile two-way radio telephones for platform 
connections 

@ Automatic telegraph exchanges for inter-air- 

port teletype traftic 
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PHILIPS Contribution to Air Traffic & 
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ITALIAN AIRLINES 


Purchase 4 
non-stop 
Rome-New York 
luxury Airliners 


ys a aon 


with the new long-range high-speed wing ; 64 Q A 








FLIGHT TIME 
Rome-New York 
less than 12 hours 







LONGEST RANGE — 6500 miles. New wing design gives it the 
greatest range of any airliner ever built. It brings every European capital 
within non-stop reach of New York. 


FASTEST — Top speed will exceed 400 mph. Maximum cruising speed 
around 350 mph. Point to point speed up to 70 mph faster than any 
other piston-powered aircraft at ranges beginning at 4200 miles. The four 
Wright turbo - compound engines produce 13600 HP, a new high for 
this type of engine. 


QUIETEST — Lockheed designers took two steps to give the plane 
a new degree of flying quietness. Relocation of the engines 1,5 m farther 
from the fuselage and use of larger, slower revolving propellers. 


LARGEST — Largest wing and longest passenger space ofany airliner | @ 4 
in service. Luxury interior with roomy sleeping accommodation; also S 


increased cargo capacity. (ek a a— aan 
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Lockheed CK y if 
AIRCRAFT CORPORATION, BURBANK, CALIFORNIA, USA EED A 
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THE FIRST VERSATILE TURBOPROP AIRLINER FOR SHORT 
AND MEDIUM RANGE TRAFFIC ANYEVER IN THE WORLD, 
POWERED BY THE WORLD'S MOST RELIABLE PROPELLER- 
TURBINE, THE FAMOUS 1600 SHP ROLLS-ROYCE “DART” 


SAFETY COMFORT ECONOMY 


WILL SPAN THE WORLD AGAIN! 





A JOURNEY ABOARD AIR FRANCE’S DE LUXE 


isan incomparable pleasure 


OU, as an expert, an aviation specialist, can judge better than all others the scope of the efforts 
which Air France has made during the past year to improve the comfort of its passengers. 
But do you know that you can today cross the Atlantic in the intimacy of a real cabin, furnished 
with a single or double bed, with bedstead, mattress, sheets, blankets and pillows ? By day this 
comfortable bed-room is transformed into an elegant sitting room with deep comfortable arm-chairs. 


Passengers on these aircraft can make use of two small drawing rooms, decorated in fine woods, where 


they can relax or play bridge. 


At meal-times the atmosphere becomes that of a great Parisian restaurant. The exquisite menus, 
always accompanied by fine wines and vintage champagne, are celebrated throughout the world. 


The skill of its pilots, the composition of its fleet and the extent of its network are Air France’s best 
arguments. They have made its luxury aircraft France’s able ambassadors to all parts of the world. 


@&) AIR FRANCE 





AIRCRAFT 


YVAL P. 802 


ALL TRAVEL AGENCIES AND AIR FRANCE OFFICES 
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Republic F-84F THUNDERSTREAKS become more active 











every day as NATO countries strengthen their contribu- 
tions. towards lasting peace. > * A steady stream of 
deliveries of F-84F’s throughout NATO gives to these 
nations a breadth of performance and operational capa- 


bilities unmatched by any fighter bomber of its type. 
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FARMINGDALE, NEW YORK, U.S.A. 


Chusguots tend Duillots va he Juconpparable THUNDER-CRAFT 
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DECCA AIR SURVEILLANCE _~ 
RADAR TYPE M % 75 MILES AT 25,000 FEET 
% HIGH PERFORMANCE 
* LOW COST 
a ik % COMPACT 
—< 
eed % EASE OF MAINTENANCE 
% STATIC OR MOBILE INSTALLATIONS 
is — 
Large or small—every airport is equally concerned in —_ ~ 
the question of the safe tracking of air traffic. Decca’s es = 


contribution in this field is the introduction of the 

Type MR75 Air Surveillance Radar, following the already 
world-wide and established success 
of the Type 424 Airfield Control 
Radar. This advanced radar 
operates in the X-band, and offers " = 
first detection of large transport 4 
aircraft at a maximum range of 

75 miles up to 25,000 ft. ceiling. 





Never before has such a compact, 
easy to maintain, high performance 
radar of this type been made 
available at such low cost. From 
the economic as well as the 
efficiency point of view, Decca now 
puts a high performance Air 
Surveillance Radar within the 
means of all airport authorities. 


DECCA RADAR LEADS THE WAY 


DECCA RADAR LTDese BOR DOR + Qs 22 es oe 
@ O27 
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S.N.C.A.N. 12, Rue Béranger, Chatillon s/Bagneux (Seine) ALE 57-40 


232 



















CONTRAVES TTALIANA 


CONTRAVES ITALIANA SpA 


ROME 
LUNGOTEVERE DELLE ARMI, 12 








































CONTRAVES “F90” 
DIRECTOR 


MORE THAN 400 F90 DIRECTORS ARE 
OPERATING IN THE N.A.T.O. COUNTRIES. 
THEY MEET THE FOLLOWING 
REQUIREMENTS: 














CONTRAVES GUNFIRE CONTROL SYSTEM 
FOR 40 mm GUNS 


Readiness for action 


Operation in rain, intense cold and heat 
without adjustments or abnormal maintenance 
work being required; 





High precision; 






Ibverore 


ORS none a y-  e 


Extreme lightness; 





Ruggedness; transportable over cross-country 
terrain without damage. 










All the equipments are 








dynamically tested 


by > THE FLIGHT SIMULATOR 


FBS-C 








COMPLETE TEST EQUIPMENT 


for use of N.A.T.O. repair depots for 
Contraves electronic components 


















PARALLAX COMPUTER 


between search and fire control radar 




















Soon, the oceans around Canada will be patrolled by the first aircraft developed 
specifically for Canadian maritime reconnaissance duties... the Canadair- 
designed CL-28. 

Developed from the Bristol Britannia class by Canadair, this is the largest aircraft 
ever to be manufactured in Canada and we at Canadair regard it as a tribute to 
our capabilities that the RCAF selected us to do the job. 

Size, of course, is not the only factor, for we are equally at home in the design and 
production of jet fighters, training planes, airliners, guided missiles or even 
components for other aircraft. What counts most is our outstanding record for 
cost performance, on-time deliveries and quality of manufacture. 


Cu CANADAIR 
:@: 
Sin LIMITED, MONTREAL, CANADA 

AIRCRAFT MANUFACTURERS 




















European Representative: J. H. Davis, Princes House, 190 Piccadilly, London, W.i., England. 
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CANADAIR HAS PRODUCED MORE JET AIRCRAFT THAN ANY OTHER CANADIAN MANUFACTURER 


ON en on ae 





Pioneer of aviation’s past... 
refashions 
its future 


DOUGLAS WELDS UNMATCHED JET AND TRANSPORT 







EXPERIENCE INTO THE JET AIRLINER THAT WILL CREATE 


A NEW ERA IN TRANSPORTATION ...THE DC-8s! 





® Soon... the speed and luxury that will change from Los Angeles to New York in 44% hours. 


the world’s travel habits. Imagine being whisked And imagine a quiet, vibrationless ride 7 miles 
from New York to London or Paris in 6 hours... high, far above all weather disturbances, where 
from Chicago to New York in only 1 2 hours... the sky is always blue...the air always smooth. 
from Tokyo to Seattle in 8% hours...from It is a traveler's dream...and the great new 
Hawaii to San Francisco in 4 Y% hours... or flying Douglas DC-8 will make it come true. 


DEPEND ON DOUGLAS...FIRST IN AVIATION 








NEUCHATEL 






FRIBOURG 





EVIAN 


BERNESE OBERLAND 








ANNECY 








VALAIS 


GENEVA 


Geographical centre of Western Europe 

on the world’s major communications routes. 
Gateway to the Alps and all the chief 
holiday centres from Zermatt to Chamonix, 
from Gstaad to Megéve, Lausanne to 
Montreux, Vevey and Evian in the Lake 
Geneva region, as well as from Annecy 

to Aix-les-Bains. 






FRENCH ALPS 











LAKE GENEVA REGION 





FIAT AVIATION 


FIAT G91 


Bristol “ Orpheus ” 
turbojet 

Light fighter 

for tactical 

support 
























FIAT G82 
R.-R. Nene RN 6/21 FIAT F-86K 


pe and (North American 

combat weiner Aviation licence) 
General Electric 
J-47 GE. 17/18 
turbojet 
All-weather 
fighter 


FIAT 4002 


jet engine 





The first modern 
jet engine entirely 
designed and built 
in Italy 


FIAT - DIVISIONE AVIAZIONE - Corso Giovanni Agnelli 200 - TURIN (Italy) 





STRUVER Aircraft Energisers 





* 
AERO GROUNDSERVICES LTD 
-e8@ os SCHIPHOL 
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Capacities: 35/42 kW, 1500 Amps. 28 Volts with air-cooled DEUTZ Diesel engine 60/66 HP 


AD. STRUVER GMBH AGGREGATEBAU MIT DEUTZMOTOREN HAMBURG 





OFFICE FRANCAIS D’ EXPORTATION 
DE 


MATERIEL AERONAUTIQUE 


4, rue Galilée PARIS XVI° Telephone: KLEber 89-10 


Sales office 


for the exportation of the French aircraft industry’s products 
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Only wings can help you 


The SUPER AERO is an ideal modern means of transport, fast, reliable, always ready for 
use. It is an all-metal twin-engined four-seater, valuable for business trips, private touring, 
sports, training, and often used as taxi aircraft. It will cut down your travelling time, give you 
perfect comfort and offer you all the pleasures of flying. Prospectus and demonstration 


on request. 


rows»: AERO-CRAFT ZURICH 


Telephone (051) 25 55 02 





Bahnhofstrasse 77 (Switzerland) 





the Swedish 
producer of. 
advanced jet Jaircraft 


also manufactures 





SPECIAL 
EQUIPMENT 


for guided missiles 







SAAB BT-13 


hit indicator for 
gunnery training 







SAAB BT-9 


computer for 
toss bombing 












HYDRAULIC 
ELECTRICAL 
PNEUMATIC 
apparatus 


of different kinds for 
advanced aircraft 
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SVENSKA AEROPLAN AKTIEBOLAGET, LINKOPING AND JONKOPING, SWEDEN 


Enquiries should be addressed to Saab, Sh i & Export Dept, Linképing, Sweden 
—o0e— 
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MONG THE WORLD’s fast-flying jet aircraft, this “Tiger” 
built by Grumman is a striking example. 


It is significant to note that it is equipped with tubeless 
airplane tires built by Goodyear. 


For high-speed landings on aircraft carrier decks are an 
exacting test of tire strength and durability—and the 
“Tiger” has proved Goodyear Tubeless Tires unexcelled 
for reliable performance. 


One of the primary reasons for this is the exclusive 3T 
Nylon Cord with which they are built—a super cord pro- 
duced by Goodyear’s patented Triple-Tempering process. 


This cord, integrated completely with improved Goodyear 
rubber compounds, has made possible an airtight tire with 
unparalleled ability for absorbing the punishment of high- 
speed, high-impact landings. 

In addition to weight-saving advantages, Goodyear Tube- 
less Airplane Tires actually run cooler than conventional 


What is the test of a great tubeless tire? 





tires—account for faster mounting and less inventory. 


If you would like more information on the tire which has 
been chosen by over 70% of the aircraft now flying on 
tubeless tires, then we cordially invite you to write: 


The Goodyear Tire & Rubber Export Company, Aviation 
Products Dept., Akron 16, Ohio, U.S.A. or The Goodyear 
Tyre & Rubber Company (Great Britain) Ltd., Wolver- 
hampton, England. 
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MORE AIRCRAFT LAND ON GOODYEAR TIRES, WHEELS AND BRAKES THAN ON ANY OTHER MAKE 





HIGHLY 
FATIGUING 


THIS impressively big piece 

of machinery installed at the 

ENGLISH ELECTRIC’ Research 
Department at Warton was the 

first machine of its size available 

to the aircraft industry in this 

country. 

It is a hydraulically operated and 

electrically controlled static and dynamic 
tester. For static test it can apply steady 
loads in tension or in compression of up 
to 200 tons. Its physical size makes it easy 
to do full-scale tests of substantial structural 
joints. But it is as a dynamic tester, for 
research into the vast problem of fatigue, that 
it has an almost unique value. For this 
machine can apply any required load up to 
100 tons at any required frequency up to 


ENGLISH ELECTRIC 


aircraft 


QUEENS HOUSE, KINGSWAY, LONDON, W.C. 2 


500 cycles per minute. You might think that 
when 100 tons is vibrating 600 times per 
minute, all hands at Warton have to stop 
work to prop up the building. You would be 
wrong. You have to put a hand on the 
machine before you can feel whether it is 
running or not. 

With equipment like this at the disposal of 
a design team wedded to the principle that 
knowing is better than guessing, ENGLISH 
ELECTRIC are uniquely equipped to do those 
months of arduous finding out on the ground 
which will later save some of the more 
arduous years of trying out in the air. 


Partners in Progress with Marconi and Napier in 
THE ENGLISH ELECTRIC GROUP 


Design starts from an attitude of mind 





ANTERANER... 


No.4, 1956 


SIR MILES THOMAS has resigned from his post as Chairman of British Overseas Airways Corporation. Ina letter 
to Minister of Transport and Civil Aviation Harold Watkinson, Sir Miles asked to be released on March 31st, 1956, 
but said that he wouid be willing to serve until June 30th if necessary. His reason for resigning: the desire to 
return to private industry 

AUSTRIAN AIRWAYS is the name of the second Austrian airline, whose establishment was announced at the end of 
March. Scandinavian Airlines System holds 40% of the 20,000,000 schilling capital, and Govemment industrial 
enterprises, the Municipality of Vienna and the Arbeiterbank A.G., the remaining 60%. Fleet: initially Doug- 
las DC-6s, later Convair Metropolitans. Services are to be opened this summer on routes from Vienna to Zurich, 
London, Frankfurt, Copenhagen and Oslo. 


DEUTSCHE LUFTHANSA has ordered seven Vickers Viscount 810s and four Lockheed L-1649 Super Constellations, 
which are to be operated in the third expansion phase (1957-1959). The fourth and last phase will see the intro- 


duction of jet transports, perhaps four Boeing 707s. 

















SABENA announces that five passengers have already booked seats on the Boeing Intercontinental's first regular 
flight to New York 

SWISSAIR is now 25 years old. Founded in March 1931 by the merger of Ad Astra~Aero A.G. and BalairA.G., 
the company has developed into an airline which takes 18th place, as regards number of passengers carried, among 
the more than 70 airlines belonging to 1.A.T.A 

ALITALIA AND B.E.A. PASSENGERS flying from London to Milan between June Ist and October 15th can travel 
direct to Lake Como resorts on a combined air/bus ticket. 

AN EMERGENCY TRAVEL INSURANCE, backed by the main airlines, which enables the relative of a seriously 


ill person to travel to the latter's bedside free by air, has been introduced in South Africa. The policy covers 
return air fare, cost up to £20 of incidental transport such as taxis, and cost of subsistence up to £4 day fora 


maximum of 20 days. 

EASTERN AIR LINES has announced the purchase of twelve Convair 440 Metropolitans. This is Eastern's first in- 
vestment in Convair equipment 

THE FOUR NEW YORK AIRPORTS under the Port of New York Authority, La Guardia, New York International, 
Newark and Teterboro, recorded a total of 10,852,914 passengers in 1955, compared with 9,320,238 in 1954. 

The four airports are used by 33 airlines. 

HELICOPTERS are to be used toa greater extent by the French Army, Air Force and Navy, particularly for opera- 
tions in North Africa. The authorities have ordered sixty Bell 47G. 2s, fifty each of the Sikorsky $-58 and 
Piasecki H-21C models, fifty SO.1221 Djinns and 180 SE. Alouette Ils. Deliveries are to begin in June and 
will be completed in twelve to fourteen months. 


FUTURE VALIANT CREWS will undergo a six-week conversion course. Captains of the four-jet bomber must 
have at Teast 2,000 flying hours on jets, and the other four crew members at least 700 hours. 




















ROCKET RESEARCH in Italy is to be supported and encouraged by Government funds as a result of a convention 
between the Defence Ministry and the Centro Studi per la Propulsione a Reazione. First tests with the Oerlikon 
1954 anti-aircraft rocket supplied by Contraves Italiana have begun. The Army is interested in the Honest John 


artillery rocket and Nike guided missile. 
THE FIRST GUIDED MISSILE BATTALION, equipped with the Redstone missile, is to be formed by the U.S. Army 
at Huntsville, Alabama. 


PARACHUTE DROPS from a balloon are planned by two United States Air Force officers, with the object of 
testing safety equipment and bailing-out procedures. Three jumps will be made next autumn at graduated heights 


up to 17 miles. 
VERTOL AIRCRAFT CORPORATION is the new name of the Piasecki Helicopter Corp. The company has re- 

















* From INTERAVIA's world-wide news service, including INTERAVIA AIR LETTER, the daily international aviation news digest. — No part may 
be reproduced without written permission. 





c ived a French Government order for the supply of H-21 helicopters. Maintenance and overhaul will be under- 
taken by S.N.C.A. du Sud-Ouest under an agreement with Vertol 


THE FIRM OF AVIA, near Prague, has begun licence production of the twin-engine Ilyushin IL-14. The first 
model entirely built in Czechoslovakia is shortly to begin flight testing. 


AIR FRANCE carried a total of 1,837,000 passengers in 1955, or 18% more than the previous year. Weight of 
mail and freight transported both rose by 9%. Average load factor on the whole network was 71%, indicating 
that the company s fleet is inadequate to meet demand. However, a number of Lockheed L-1049G Super Con- 
stellations are to be delivered during 1956, and the ten L-1649 Super Constellations on order will be put into 
service in 1957. Other plans for 1956 include a rise of 20% in the number of kilometres flown. Frequencies 
on the North Atlantic routes will be increased to 20 a week during the peak season, and a third weekly service 
to Tokyo (via Prague and New Delhi) will be opened at the beginning of June. 


A TU 104 COMMERCIAL VERSION of the Badger twin-jet Russian bomber landed at London Airport on March 
22nd. Close observers reported it to be an obvious VIP model, with accommodation for some 50 passengers. 

Estimated dimensions: span 120 ft., length 125 ft., height 33 ft. The two axial-compressor jets are believed 
to deliver a thrust of at least 18,000 Ibs. An illustrated report on the aircraft will appear in the next issue of 


Interavia. 


AN ORDER FOR ADDITIONAL F3H DEMON Novy fighters, totalling over $55,000,000, has been announced 
by McDonnell Aircraft Corp. The new order raises the compan y's backlog to $622,000,000 (an all-time high 
figure). McDonnell also revealed that its current employment figure stands at 15,150, and a steady increase 
in payroll is anticipated during the next few months. Part of the new Demon order is concerned with produc- 
tion of the F3H-2N all-weather version; the remainder is for production of the new missile-carrying Demon, 


the F2H-2M. 


AN ATOMIC ENERGY COMMITTEE is to be set up by the N.A.T.O. Department of the Turkish Ministry of 
Foreign Affairs. Encouraging and coordinating existing studies and training specialist personnel in this field 
will be among the committee's principal duties. 

















WORKSHOP BRIEFS 


The first prototype of the Fokker F.27 Friendship, which made its first flight on November 24th, 1955, has since 
completed 50 flying hours. This aircraft is now being converted to Rolls-Royce Dert 511 turboprops with 12-ft. 
Rotol propellers, instead of its present Dart 507s with 10-ft. Rotel propellers. The Dart 511 will also power the 
production F.27. - A second prototype is ready to begin static load tests; progress on the third prototype is up 
to schedule, and a fourth prototype - for fatigue tests - is under construction. * The prototype of the Cessna 
620 four-engined business and touring aircraft (four 320 h.p. Continental GSO-526s; eight to ten seats) will 
begin flight testing this month. * The Japanese firm of Fuji Heavy Industry expects to have a prototype of the 
L-31 two-seater, derived from the Beech T-34 Mentor, ready for flight testing by the summer or early autumn of 
1956. The L-31 is designed for use as either communications aircraft or - with suitable military equipment - 


light ground attack aircraft. * New Westinghouse turboj ets announced are the J-54 and J-81. * Lycoming 
announces a new turboprop engine, the 1,800 h.p. 1-55. American firms, in particular Sikorsky, are con- 
sidering the use of the Napier Gazelle gas turbine engine in future helicopters. The Gazelle originally de- 
livered a power of 800 s.h.p., but already has been developed to 1,260 s.h.p. Later versions are expected to 
reach 1,600 s.h.p. * Alvis Ltd. is interested in the market for helicopter gas turbine engines in the 500 h.p. 
class. * Anderson-Greenwood is working on two new towed targets for high speeds. * The first Bristol 
Britannia 300 is to begin flight testing this summer. * Frye Corporation, of Fort Worth, Texas, announces re- 
Ceipt of first orders for its F-1 Safari four-engined passenger and cargo aircraft. Northern Consolidated and 
Wien Alaska Airlines have each ordered three; Northern Consolidated has also taken an option on another 
two. * The British firm of Westland Aircraft has extended its existing licence agreement for the production 
of Sikorsky helicopters with a view to the future production of the Sikorsky $-58 in Britain. The British ver- 
sion will be known as the Westland Wessex and be fitted with Napier Gazelle gas turbine engine. * A U.S. 
Navy development contract for a turbojet with a thrust of roughly 25,000 Ibs. has been awarded to Allison. 






































Billions are at Stake® 


May we present, left, Donald Wills 
Douglas, President of Douglas Aircraft 
Company, of Santa Monica, California ; 


right, William 


McPherson 


Allen, 


President of Boeing Airplane Com- 
pany, of Seattle, Washington. 


Barn men are of Scottish descent. The well- 
known English historical skit “1066 and All 
That” laments “if only Caesar had managed 
to keep the Scots out of the country”. Not 
that this is meant as a reflection on Don Doug- 
las or his compatriot Bill Allen. Both are gen- 
uine Americans, but their Scottish blood has 
probably had something to do with the fact 
that they seldom miscalculate. Unless all the 
signs are misleading, their companies’ jet 
transport calculations will work out. 


* Cf. No. 3 (March), 1956: ‘“‘The Third Phase of Air 
Transport” 


Actually, the two pictures are no longer 
perfect likenesses. Unfortunately there are no 
recent photographs of the two Americans in 
Interavia’s files. The latest one of Douglas dates 
from 1952, that of Allen even goes back to 
1946. Both have since gone slightly grey, but 
Douglas’ personal charm remains, and by all 
accounts Allen, the former attorney, has re- 
tained the full flexibility of a good lawyer. — 
So much for the moving spirits. 


Their latest creation is the jet aircraft. The 
picture below shows the tarmac at Boeing’s 


Seattle airfield: three KC-97 four-engined 


tankers—the military version of the well- 
known S¢ratocruiser—stand next to the Boeing 
707 prototype, also in the military tanker ver- 
sion. The complete layman will understand the 
basic difference between a piston-engined and 
a jet-engined aircraft when he realizes that a 
single Boeing 707 or Douglas DC-8 has the 
same traffic capacity as four—repeat four- 
Stratocruisers. In a few years’ time, therefore, 
an airline will be able to do the same work 
with a single four-jet unit as with four piston- 
engined aircraft. In addition to other advan- 
tages, this will mean a substantial saving in 


personnel and maintenance. 


This was one line of reasoning of the two 


Scottish Americans. 


Up to the end of February 1956 sixteen 
major airlines throughout the world had 
ordered from Douglas and Boeing. How it was 
done is described by J. W. Clyne, director of 
Douglas international sales, in ““Newsweek”’: 
“We had discussions, made route analyses, 
S.A.S. reviewed that work and then sent a 
team to the U.S. First, they contacted the 
engine manufacturer. Then they came to 
Santa Monica for two weeks; then to Boeing 
in Seattle for two weeks then back here for a 
week; then back to Seattle for a week; then to 
Stockholm. In a week I was in Stockholm. 
Boeing was also there. The discussions went 
into detail—deliveries, terms, financing. Then 
the board of directors of S.A.S. met. We got 
the order.” Much the same happened—in some 
cases for Douglas, in others for Boeing—in 
New York, Tokyo, Amsterdam, Paris, at all 
the headquarters of the sixteen major airlines. 
Result: Douglas and Boeing had each booked 
orders for more than a hundred jet transports 
by the end of February; orders valued at 
roughly a billion and a half dollars. The gamble 


had paid off. 


The people with headaches are now the 
airlines’ engineers, the managers of large air- 
ports, air traffic control men and a thousand 
others who have to prepare the operation of 
the four-jet transports. 


Their worries are described in the present 


issue. EEH. 
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The Economic Aspects of Jet Transport 


by Dipl. Ing. Armin Baltensweiler, Chief Engineer, Swissair, Zurich 


The author, 





>; the few decades of its existence air 
transport has followed a constant upward 
trend. As is often the case with young indus- 
tries, the growth in production—in this case 
transport performance—has roughly followed 
the law of capital appreciation familiar in bank- 
ing and insurance: “interest” and “compound 
interest” on production being regularly paid 
to “basic capital.”” The logarithmic presenta- 
tion of such development is a straight line, 
and the long-term trend curve for Swissair’s 
trafic developments shows that the ton-mile 
performance of Switzerland’s national airline 
over the past 25 years—with the exception of 
the war period—has indeed followed such a 
straight line (fig. 7). 

Although it must be assumed that the gra- 


dient of the trend curve for long-term develop- 


Fig. 1: Development of Swissair traffic from 1930 to 
1955, showing actual transport performance in millions 
of tonne-kilometres, to logarithmic scale. The shaded 
band marks the interruption in development caused by 
World War IT. 
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born in 
and mechanical engineering at the Swiss Federal 
Institute of Technology, Zurich. After obtaining 
his engineering diploma in 1946 he first joined the 
staff of Professor E. Amstutz at the Institute’s 
Aircraft Statics Department, then transferred 
to the Federal Aircraft Works at Emmen, where 


he was concerned in particular with the investigation 


1920, studied aeronautical 


Dipl. Ing. 


< 


ment will scarcely continue permanently at its 
present value, it will probably fall off only 
gradually, judging by its behaviour hitherto. 
This optimistic basic development, together 
with careful detailed estimates and the knowl- 
edge that there is still a large market to be 
reached have recently led the airlines to under- 
take large additional investments and to step 


resolutely into the jet propulsion era. 


The airlines’ efforts to cope with this new 
and promising method of propulsion are, 
however, not new. In some cases they took 
on intensive forms shortly after the end of 
World War II. But it has long been found by 
experience that a given aircraft type cannot 
definitely and successfully establish itself in air 
transport until it has been clearly proved, 
either through flight tests or through careful 
calculation and experiment, to be economically 
superior—or at least equal—to its predecessors. 
A commercial transport cannot be counted as 
successful merely because it has improved flight 
performance. First-class flying qualities are also 
taken for granted today, so that it is to an 
increasing extent questions of economy, com- 
fort and safety that make for the success or 


failure of an aircraft type. 


It is only in recent years that high-perform- 
ance jet engines capable of meeting the require- 
ments of non-stop Atlantic operations as 
regards thrust and specific fuel consumption 
have been developed. This has made it possible 
to improve on the original specifications which 
Boeing and Douglas submitted to the airlines. 
With a mixture of pioneering spirit and shrewd 
business sense, most of the airlines are now 
preparing to take the fateful step across the 
threshold of the jet age. 


Before investigating more closely the eco- 
nomic aspects of future jet operations, it must 


be borne in mind that the economic problems 


INTER ISCAVIA 


nautical Sciences (I. Ae.S.). 


of wing oscillation processes in the wind tunnel. 
He joined Swissair at the end of 1948, carried 
through an expansion of the airline’s engineering 
section and was made Chief Engineer in 1953. 

Baltensweiler is a member of the Swiss 
Engineers and Architects Association (S.I.A.) 
and of the United States’ Institute of the Aero- 


/iditors. 


of this form of transport are not fundamentally 
new. The big difference lies in the magnitude 
and in the relation of the various components 


to one another. 


The high productivity of the new long- 
range jet transports will enable even a small 
country to run overseas services with relatively 
few units. Hitherto only the shipping lines 
have been able to do this, provided they pos- 
essed large passenger liners. It must be re- 
membered not only that the payload of a 
Douglas DC-8 is more than double that of a 
DC-6B, but also that its cruising speed is 
almost 100°, higher. Thus the DC-8’s ton- 
mile production per hour is roughly four times as 
great as that of the DC-6B. 


The high cruising speeds of jet transports 
will enable flight timetables to be completely 
re-organized. As travel time will be practically 
halved, it will be possible to make the round 
trip from Europe to New York in one day and 


thus substantially improve the utilization of 


the jet transports compared with today’s 
Douglas DC-6Bs, Lockheed Super Constellations 
and Boeing S/ratocruisers (fig. 2). Allowing for 
the winter difference in time, for example on 
the Zurich—New York run, a passenger could 
have tea in Zurich at 4 p. m. local time and 
of his New York at 
6.50 p. m. local time, arriving in the city centre 


climb out aircraft in 
just in time for dinner with his business 
friends. 

This significant increase in speed will, of 
course, not only benefit productivity but also 
immediately increase passenger comfort. Al- 
though it may be questioned whether a speed 
increase of 25 to 35 knots would even be 
noticed by passengers, there is still no doubt 
that the introduction of jet aircraft will give 
the airlines a very powerful advantage. The 
lack of vibration due to the absence of pro- 
pellers will play a considerable part in attract- 
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Fig. 2: Travel times and payload (in tonnes) on North Atlantic operations, for Douglas DC-6B and DC-7C, and heavy 


four-jet aircraft of the 


ing passengers to the new form of transport. 
Douglas DC-8 and 


Boeing 707 cabins will be provided with every 


\nd needless to say the 


conceivable comfort. The fuselages are so big 
that when the aircraft are used on mixed-class 
services the two cabins can be entirely separated, 
as there are separate forward and rear entrances. 
\nother innovation is that separate toilets, 
wardrobes and galleys are provided for each 
class, so that real two-class operations are 
possible. 

The DC-8 pilots will, of course, have air- 
borne radar for storm warning and navigation. 
This will enable the jet transports to fly 
undisturbed through turbulent zones, which 
is of particular importance with the high 


cruising speeds involved. 


Despite all these obvious advantages of the 
jet aircraft, many readers may wonder whether 
the high investments needed for the purchase 
of such aircraft will permit of their economic 
operation. Meticulous calculation shows, how- 
ever, that specific operating costs, i. e., direct 
operating costs per ton-mile, remain within 
reasonable limits, despite the high absolute 
costs. As fig. 3 reveals, the DC-8 can offer lower 
operating costs than conventional piston- 
engine aircraft, much lower in certain seating 
arrangements!. Thanks to powerful engines 
and high take-off weights, ranges will be greatly 
lengthened, so that the operating costs of the 
jet aircraft that will be introduced in 1960 will 


be considerably more favourable in a large 


' So as to base the calculation on the same standard 
of comfort for all aircraft, a slightly higher seat pitch 
was chosen for the DC-6B and DC-7C. Also the install- 


ation of a first-class lounge was allowed for in all aircraft. 
This natnrally means that the number of seats taken 
for the DC-6B is lower than the number normally pro- 
vided today by Swissair. 


Douglas DC-8 or Boeing 707-320 type. 


section of the operating domain than those of 


their predecessors. 


Fig. 4 shows the breakdown of direct operat- 
ing costs into their component parts. Insurance, 
upkeep costs, depreciation and landing charges 
for jet aircraft differ little from the correspond- 
ing values today. 


Although the hourly fuel consumption of 
the jet transport is four to five times as high 
as that of a DC-6B, and the proportion of fuel 
costs to total operating costs exceeds the 
present normal values (39% in the DC-8, 
compared with 32 % in the DC-6B), fuel costs 
per ton-mile are surprisingly little higher than 
for the DC-6B and DC-7C (fig. 5). This is due to 
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DC-3 | DC-4 | DC-6B| DC-7C} DC-#8 
Erste Klasse | 2! Pass. | 44 Pass.| 10 Pass.| 10 Pass.| 24 Pass 
Tourist Klasse | — — 41 Pass. | 48 Pass. | 83 Pass. 
Total z 21 Pass. | 44 Pass.| 51 Pass. | 58 Pass./ 107 Pass 
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Fig. 3: Qualitative presentation of direct operating 


costs per tonne-kilometre for the Douglas DC-3, DC-4, 
DC-6B, DC-7C and DC-8, plotted against operating 
distance (in km). Pure first-class operations are assumed 
for the DC-3 and DC-4, and mixed-class services for 
the DC-6B, DC-7C and DC-8. 


the high hourly productivity of the jet transport 
and the 20 to 25 % lower cost price of 
jet fuel. 


The very high depreciation costs—4 to 4144 
million Swiss francs a year (roughly $1,000,000) 
for a seven-year depreciation period—make a 
utilization an undeniable 


maximum annual 


economic necessity. As fig.6 reveals, any 
increase in annual flying hours in the DC-8 has 
an incomparably more favourable effect on 
costs than for example in the old DC-3. Apart 
from the higher operating costs of inadequately 
utilized aircraft, the high productive capacity 
also means that every hour that the jet transport 
spends on the ground brings a very sensible 
loss in revenue (fig. 7). Rationalization mea- 


aircraft maintenance 
aircraft insurance 


Flugzeug-Unterhalt 
Flugzeug-Versicherung 


Fig. 4: Percentage breakdown of direct operating costs per tonne-kilometre: 
Landegebiihren landing charges 

Brennstoff fuel 

Besatzung crew 
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will 


sures to cut down maintenance times 
therefore become a permanent feature. In the 
maintenance of jet aircraft it will doubtless in 
future become an economic necessity to accept 
the rush periods already so unpopular today, 
in order to reduce as far as possible the time 
spent on the ground. All maintenance work will 
therefore have to be carefully prepared in 
advance, so that it can be completed in the 
briefest possible time by the concentrated 
employment of technical staff. Major aircraft 
modifications, such as new walls for the cabins, 
will for these reasons be even less profitable 


than is the case with today’s aircraft types. 


Finally, fig. 8 illustrates the annual stage 
costs and stage revenues as a function of load 
factor for a given (hypothetical) flight pro- 
gramme. Of course, it is not yet known how 
passenger fares will develop within the next 
few years. The higher profitability which 
present knowledge indicates should be possible 
with the introduction of jet aircraft promises 
at any rate a modest reduction in rates. Despite 
this probable reduction in revenue, fig. 8 shows that 
the break-even load factor for the DC-8 is roughly 
10°, lower than the value for the DC-6B, Even 
though a lower load factor means a higher 
absolute number of passengers and weight of 
cargo to reach the break-even point, because 
of the larger total capacity of the jet aircraft, 
the overall result should be good—assuming, 
of course, that air transport continues to 


expand. 


In the above it has been possible only to 
touch on the economic aspects of the jet air- 
craft. To achieve high annual utilization and 
minimum turn-round times on the ground, 
practically all the subsidiary and auxiliary 
services will have to be extensively modified. 
Refuelling the aircraft will set new problems 
to the ground organization. As a DC-6B al- 
ready takes about 45 minutes to take on 5,500 
gallons of fuel, the refuelling of a DC-8’s 
20,000-gallon tanks will need a very much 
faster process, if serious waste of time on the 
ground is to be avoided. Today’s fuel truck 
will have to be replaced by a hydrant system to 
supply the jet aircraft direct from an under- 


ground pipeline. 


The four-fold increase in hourly passenger- 


mile capacity will increase the number of 
passengers to be handled at the airport at peak 
periods to such an extent that none of the airports 
which today appear so modern will be able to cope 
with them without reorganization. Because aprons 
will have to be so much larger, passengers will 
be obliged to walk long distances to their air- 
craft. To protect them from bad weather the 


provision of either fixed or movable “fingers” 
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Fig. 5: Qualitative presentation of fuel costs per tonne- 
kilometre, plotted against operating distance (in km). 


will have to be considered*. Finally more 


efficient loading arrangements will have to be 


found for the large additional quantities of 


cargo. 


Even the long-range Douglas DC-7Cs which 
Swissair is to put into service towards the end 


of the year will, in certain circumstances, 


require almost the whole 8,500-ft. length of 


the instrument runway at Zurich-Kloten Air- 
port. Large jet aircraft such as the DC-8 and 


Lesieux: “Airports in the New World”, 


1954. p. 832 ete. 


2 cf. Louis 
Interavia, No. 12, 


Fig. 7: Direct (annual) operating losses for four different 
aircraft types, plotted against the number of unproductive 
flying hours per year. 




















CC) ocs 

DC-6B8 
a 
= 
s Dc-4 % 
a Ge oc-3 
2] 
2 
z 
3 
3b 
¥ — 
be 
a 
x 
Ww 
= 
4 
& 

500 1000 





UNAUSGENUTZTE FLUGSTUNDEN PRO JAHR 














= 
4 
3 
ee 
° 
& 
Zz 
Ww 
= 
Qo 
5 DC-3 
w 
e 
a 
ca 
¢ 
5 DC-7C 
d 
ire 
N 
a 
” 
oc# 
Ls T t —— ae 
1000 2000 3000 4000 5000 


EINSATZSTUNDEN PRO JAHR 


Fig. 6G: Qualitative direct operating 
costs per tonne-kilometre, plotted against annual number 
of fiving hours (abscissa). 


presentation of 


the Boeing 707 
between 8,500 and 12,400 ft. 
in order to take off on non-stop 


depending on the 
temperature 
flights to the United States from the relatively 
high altitude airports at Zurich and Geneva. 
Another feature of modern jet aircraft is that 
at full gross weight a relatively long taxi 
run—roughly 85 °%, of the take-off distance—is 
made on the runway before the aircraft be- 
comes airborne. Under the worst conditions— 

i.e., failure of one engine at the critical mo- 
ment—the DC-8’s take-off taxi run at higher 


ambient temperatures and 1,500 ft. above sea 


Stage costs (ignoring administration costs) and 
DC'-8, plotted against 


Fig. &: 
stage revenues for the DC-6B and 
load factor. 
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level will be up to 9,800 ft. By comparison 
a DC-6B manages with a taxi run of 70% 
of the runway length and thus needs a run 
of 4,900 ft. and a runway length of 7,000 ft. 
From the pilot’s point of view, it would thus 
appear to be extremely important, for psycho- 
logical reasons alone, to have relatively few, 
but very well equipped, airports for inter- 


continental jet operations. 


Of late it has been objected both in Europe 
and in America that the conditions demanded 
of airports are exaggerated. Aircraft manufac- 
turers have been called upon to build long- 
range aircraft capable of using existing run- 
ways. Unfortunately it is sometimes forgotten 
in these often stubborn differences of opinion 
that really extreme runway lengths are needed 
only for very long flights. For most services—on 
stages up to about 1,600 nautical miles—the 
normal runway lengths of around 8,200 ft. 
are quite adequate. In planning the expansion 
of civil airports the first decision will therefore 
have to be which airports are to be used for 
intercontinental jet services, and which can 
continue to manage with existing runway 
lengths which meet the more modest require- 


ments of medium-stage jet traffic. 


\ particularly large number of problems 
may be expected to arise in connection with the 
modernization of the air traffic control system. 
It is no secret today that the present trafic 
control methods only barely meet the needs 
of a rapidly expanded air transport system, 
particularly in the neighbourhood of the main 
tratic centres. The military, who today are 
practically on their own at altitudes above 
25,000 ft., will in a few years have to share the 
skies with a rapidly growing number of com- 
mercial aircraft. The high hourly fuel consump- 
tion of jet aircraft and their high speeds make 
it essential to speed up navigation procedures 
aircraft and 


and communications between 


ground. After all, the pilot of a jet aircraft 
moves through the air at a speed approaching 
that of a revolver bullet, so that navigation 
and communications systems must meet very 
high requirements. Otherwise position data 
and weather messages will be out of date upon 


receipt. 


The operating characteristics of gas turbine 
engines also do little to simplify the systems 
to be used. The best results as regards range 
can be obtained only if the jet aircraft, on 
reaching its initial cruising altitude, continues 
in a constant shallow climb to increasing 
cruising altitudes as fuel weight gradually 
liminishes. This “‘drift-up climb” differs sub- 
fantially from today’s normal practice of main- 
1ining a constant cruising altitude and makes the 


ntrol of aircraft movements much more difficult. 





















It is not yet clear whether the additional air 
traffic control difficulties can be solved by a 
system of lateral separation, or whether it is 
necessary to prescribe constant cruising alti- 
tudes and hence accept a certain reduction in 


range. 


\ll these questions are being studied inten- 
sively, but no definite solutions have yet been 
found. Nevertheless certain lines of thought 
are already emerging which may play a big 
part in future developments. For example, there 
is the proposal that a “‘sapra-party” air traffic 
control system should be created to supervise and 


direct all aircraft movements, whether civil or 





Fig. 10: View of the DC-8 cabin with upper berths 
folded (top) and of the capacious lounge. 
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Fig. 9: The Douglas DC-8 is designed 
for minimum ground time: for mixed- 
class operations there are separate 
passenger entrance doors for each 
class (in port side of fuselage), While 
passengers are embarking or dis- 
embarking, supplies can be loaded for 
the galleys (from the starboard side — 
of the fuselage) and cargo holds 
loaded and unloaded. 





military. The view that the human brain can no 


longer cope with the multiplicity of rapidly 
succeeding movements near big traffic centres 
is also gaining ground. This leads to the logi- 
cal conclusion that a number of “tireless’’ elec- 
tronic computers will have to be employed to 
follow up and assess the position data supplied 
by the radar stations, so that controllers will be 
freed from nerve-racking detail work and be 
able to make the necessary decisions for the 
control of traffic in full knowledge of the 


situation. 


The cost of the additional ground installa- 
tions that will very shortly be needed to safe- 
guard the operations of both present and future 
long-range aircraft will doubtless be high. The 
task, however, must be tackled without delay, 
so that our airports will be ready in time to 


take jet transports. 


Despite its brief history, air transport has 
undoubtedly become the fastest and to a cer- 
tain extent even the most popular means of 
transport for tourists and businessmen. If the 
competent authorities and airport operators, 
together with aircraftmanufacturers and airlines, 
use the three or four years remaining to them 
before the introduction of jet transports with 
energy and foresight, air transport can also 
look forward to becoming by far the safest 


means of transport. 
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The Jet Transport and its Effect on Airport Construction 


BY HERBERT WEIBEL, HEAD OFTHE 


es American World Airways’ announcement at the I.A.T.A. 
General Meeting in October 1955 that it had ordered 45 jet aircraft 
produced a shock effect on airlines throughout the world. Airport 
operators, too, were no less concerned when the effects of these jet 
aircraft on the ground organization were discussed. 


In the United States aircraft operators had got wind some time 
previously of what was in store. In the spring of 1955 members of the 
Airport Operators Council had unanimously recommended to the Civil 
Aeronautics Administration that it should declare as binding the 
maximum requirements of Technical Standard Order No. 6A. This 
order lays down a basic runway length (length at sea level and a standard 
temperature of 15°C) for intercontinental airports of 8,400 ft. The 
object of this move by the American airport operators was to force 
manufacturers to build commercial transports whose take-off distance 
meets these regulations. At the annual meeting of the German Airports 
Working Group in Diisseldorf at the end of May 1955, Fred M. Glass, 
a former president of the Airport Operators Council, contacted European 
airport managements and warned them against building runways 21 
miles long. In Glass’s view this would sabotage the battle being waged 
in the United States against the aircraft manufacturers. 


Today, only six months after P.A.A.’s memorable announcement, the 
airport operators’ fighting spirit has given way to general resignation. 
Instead of opposing the manufacturers, many airport managements are 


already looking around for funds to extend their runways. 

This surprising change in attitude is due primarily to the realization 
that it would be unreasonable to reject, simply because of the cost of 
enlarging the airports, a new long-range aircraft class which has the 
following advantages: 

— double the payload of present long-range types; 
— double the cruising speed; 
— roughly 20°, lower direct operating costs. 


Airport. 


Control tower and terminal building at Zurich-Kloten Intercontinental 
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It has also been argued that in many cases the cost of expansion will not 
be higher than the purchase price of a single unit of these large transport 
aircraft. The permanent ground organization required for air transport, 
it is again maintained, is in any case less extensive than that of surface 
means of transport. 


The basic runway length required 


The doubling of payload and cruising speed means that the jet trans- 
port’s hourly capacity is four times as high as the present conventional 
aircraft’s. This high capacity, however, can only be used economically 
if there is sufficient trafic demand. Hence the jet transports will be 
used only on long-range intercontinental services or on medium-stage 
routes between large cities. 

Jet transports create serious problems as regards runway lengths 
only when they have to fly non-stop stages of more than 3,000 nautical 
This is the only case in which a basic runway length greater than 
Aviation 


miles. 
the minimum of 8,400 ft. laid down by the International Civil 
Organization for the largest airports would be required. The following 
figures show that jet aircraft (DC-8 or 707) can be operated from many 
airports without lengthening their present runways: 


Basic runway length (at sea level, no wind and 15 °C) required for the DC-8 
for different block distances 


Block distance Basic runway length? ‘1.C.A.O. runway 


nautical miles feet classification 
500 4,500 E 
1,000 5,000 D 
1,500 5,750 D 
2,000 6,500 Cc 
3,000 8,500 A 
4,500' 8,900 
' Max. block distance with no wind. 
Calculated values; actual values calculated values + 8 %. 


Only those airports whose importance is such that jet aircraft must 
be operated from them at maximum load capacity need allow in their 
expansion plans for a basic runway length of at least 8,900 ft. + 8°, 
or roughly 9,800 ft. This minimum figure, however, meets only the 
requirements foreseeable today. 

What will the future bring? All that is certain is that demands on 
runways have hitherto grown constantly. Increasing engine power has 
always been used to raise take-off weights (and hence lengthen take-off 
distances), never to reduce take-off distance. It is unlikely that the future 
jet transports will prove any exception. It would therefore be well, 
while taking 9,800 ft. as the basic runway length in expanding inter- 
continental airports, to plan for a subsequent extension of at least 25%, 


Altitude and temperature allowances for calculating 
real runway lengths 


Are the altitude and temperature factors, which according to I.C.A.O. 
recommendations should be added to the basic runway length in order 
to obtain the real length required, also valid for jet aircraft ? The following 
brief comparison for a Swiss airport shows that the I.C.A.O. altitude 
factor gives satisfactory results, but that the temperature formula 
produces insufficient extra lengths. Thus ground organization planners 
should not rely blindly on the LC.A.O. figures, which are already in 


need of revision. 
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Calculating the real runway length by the 1.C.A.O. method, Annex 14, 
Part 3 § 1.3, and comparison with the values given by 
Douglas for the DC-8 


LC.AO. Douglas 
Runway length for max. take-off weight of 287,500 Ibs. 
— at sea level and standard temperature . 8,900 ft. 8,900 ft. 
— at 1,500 ft. and standard temperature ‘ 9,770 ft. 9,670 ft. 
— at sea level and 20 °C above standard temperature . 10,620 ft. 11,220 ft. 
— at 1,500 ft. and 20 °C above standard temperature 11,710 ft. 12,300 ft. 


Runway load capacity 


At the majority of airports the load capacity of runways and taxiways 
should not present any difficulty for jet aircraft. As every 
construction expert knows, it is difficult to increase the load capacity of 


the surface after it is in place, as such work is extremely costly and 


runway 


seriously impedes Moreover construction costs 
increase only slightly with increasing load capacity. In Switzerland, 
therefore, all hard surfaces built since the publication of the I.C.A.O. 
e., for single- 


airport operations. 


regulations have been designed for the maximum load, 
wheel loadings of 99,000 Ibs. and a tyre pressure of 142 p.s.i. 


Despite their high take-off weight of approximately 287,000 Ibs., jet 
aircraft with their eight-wheel main undercarriage do not impose a 
substantially higher load on the hard surface than, for example, the 
DC-6B. At any rate it can be confidently forecast that surfaces corres- 
ponding to I.C.A.O. class 3 (single-wheel load 59,400 Ibs.) will be strong 
enough for the future jet transports. 


Width of runways and taxiways 


lt has already been stated that long-range jet aircraft can, under 
certain conditions, be operated even from I.C.A.O. class E runways, 
whose prescribed width is 150 ft. Can this figure be retained for jet 
operations, or must I.C.A.O. increase it? In our opinion, the width of 
150 ft. which 1.C.A.O. requires for class C, D and E runways will also 
be adequate for future needs. It even appears that the width of 200 ft. 


for class A and B runways is unnecessarily high. 


Geneva airport’s runway is only 165 ft. wide and has 
at Zurich is 


For example, 
never given rise to complaint. The instrument runway 
250 ft. wide and is sometimes found to be too wide, for reasons that will 
be explained later. Thus we have raised no objection to the present 
width being retained in the plans for lengthening Geneva runway for jet 
services and are even wondering whether the extension to Zurich’s 
instrument runway should not be made narrower. The width of 100 ft. 
prescribed for taxiways at class A airports also seems to be on the large 


side. 


In any case 1.C.A.O. should re-examine its regulations without delay. 
Many airports throughout the world are on the point of deciding to 
extend their runways and taxiways, and smaller widths would mean 


important savings in cost. 


In the touchdown zone, which extends over the first 2,000 ft. of the runway, improved 
marking and lighting of the runways by means of countersunk lights is recommended. 
Diagram shows (fop) the arrangement of the lights and marking strips, and (bottom) 










So TE 


HTT TT 
Hag Tae a 


— 







































Control tower and terminal building at Geneva-Cointrin Intercontinental Airport. 





List of the ten civil airports which already have runways more than 
9,514 ft. in length, sea level value (according to I.C.A.O. figures). 


1 — Boston (Logan), USA 10,012 ft. 
2 — Casablanca, Morocco. 11,000 ft. 
3 — Darwin, Australia ‘ 10,000 ft. 
4 — Honolulu (International), Hawaii 13,140 ft. 
5 — Ixtapec, Mexico. 10,000 ft. 
6 — Keflavik, Iceland 10,000 ft. 
7 — Lajes, Azores 10,597 ft. 
8 — Leopoldville, Belgian Congo 15,400 ft. 
9 — London, England . , 9,570 ft. 
10 — Stephenville, Newfoundland. 10,000 ft. 


Five other civil airports have runways roughly 10,000 ft. in length, but are 
at such a high altitude that their runway lengths converted to the equivalent 
sea level values are well below the limit chosen: Entebbe, Uganda, 8,000 ft. 
equivalent length, 10,000 ft. actual length; Johannesburg, South Africa, 
equivalent length 7,600 ft., actual length 10,500 ft.; La Paz, Bolivia, equivalent 
length 5,200 ft., actual length 10,200 ft.; Madrid, Spain, equivalent length 
8,300 ft., actual length 10,000 ft.; Mexico City, Mexico, equivalent length 
6,500 ft., actual length 9,800 ft. 











Number and direction of runways 


Under 1.C.A.O. regulations the number and location of runways 
must be such that at least ove can be used at least 95% of the time 
without the crosswind component exceeding the permissible value. 


For airports that in the past have needed several runways, the question 
arises of whether jet aircraft are more or less sensitive to crosswind than 
conventional aircraft. If they are more sensitive, then the secondary 
runways must also be lengthened; if less, it will only be necessary to 
lengthen the main runways. 

Unfortunately it seems likely that the permissible crosswind com- 
ponent for jet aircraft will not be much greater than, for example, for 


(Cont. on page 252) 


the perspective of the touchdown zone as seen by the pilot of an approaching aircraft 
from a height of 20 ft. The runway is only 200 ft. wide at this point. 
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Projected control tower and main entrance (with raised promenade) for Idlewild, New York. 





Main building at Buenos Aires civil airport. 





Moscow-Vnukovo civil airport (with Ilyushin I]-12). 


Main terminal building (rear right) and control tower at London Airport. The passenger building at Paris-Orly. 
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Control tower and passenger building at Amsterdam-Schiphol. 


Copenhagen-Kastrup, main base for S.A.S.’s Arctic services. 






Frankfurt-Main airport. 


San Francisco’s international airport. 





Brussels-Melsbroeck airport. 






Model of the airport buildings for Rome-Fiumicino. 
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Charges at European Airports, in Swiss francs 


Source: Manual of Airport and Air Navigation Facility Tariffs, Third edition 1. 1.55 DOC 7100 — AT/707 and Swissair 

















Aircraft type Douglas DC-6B Lockheed 749A Lockheed 1049G Douglas DC-7C Douglas DC-8 

Max. take-off weight ................. Ibs. 100,000 107,000 137,500 139,000 — 
PE fo vedieesitacesecebavas tenes ban 60 46/81 65/89 60/78 80/125 
ae ee 60 80 70 100 
ee ia ors ancl 6 0d ala % 60 60 60 60 
Mean no. of passengers ..........0eeeees 36 48 42 60 
Mean stage length............ naut. miles 440 440 480 480 Switzerland-New York 
Fuel for mean stage length .... Imp. gals. 730 730' 910' 910 12,000? 
Be OO kis ikesccisreces h.p. or Ibs. 9,700 10,000 13,000 13,000 48,000 
Average European landing charge ....... 196.83 208.88 | 261.16 276.01 502.43 
European average for all day charges..... 324.03 336.08 429.52 425.40 782.08 
European average for lighting charges.... 70.62 73.53 84.94 88.18 148.81 
European average for all night charges ... 394.65 | 409.61 514.46 513.58 930.89 








' Federal Air Office estimate; * Swissair estimate 


(Cont. from page 249) 

a DC-6B. According to the makers its maximum value is 30 knots. The 
operational value prescribed by the airlines will therefore be between 
25 and 30 knots. This is more than the 20 knots recommended by 
1.C.A.O. for longer runways, but still too little to enable any real 
advance to be made towards the goal of single-runway airports. 


How are runways to be lengthened? 


Only the two most important of the problems arising in this con- 
nection will be dealt with below. 

There are, fortunately, no foreseeable difficulties as regards the choice 
of surface. \t is also not necessary to follow the military airfield practice 
of having concrete surfaces for all taxiways, runway ends and the points 
at which taxiways enter the runways. This is due to the relatively long 
distance between the jet pipe and the runway. On the other hand con- 
crete is recommended for the aprons, since asphalt is sensitive to leaking 
kerosene. 

The second problem is not new, but assumes increased importance 
with the introduction of jet aircraft: the design of the touchdown zone. 

In view of the high procurement and operating costs of jet aircraft, 
a reduction in the weather minima for landing would seem to be more 
necessary than ever, so as to increase air transport’s independence of 
the weather. The difficulty to be overcome lies in the last phase of the 
approach. Immediately before the landing, when the threshold lights 
pass out of sight of the pilot under the aircraft’s nose, in other words 
just at the moment when optical control should be particularly good, 
the pilot has the fewest optical aids. Does this mean that the runway 
lighting is ineffective ? 

The effect of the runway lighting is at present unsatisfactory because 
the lights at the edge of the wide runways are too far apart. Thus the 
pilot of an aircraft only a few feet above the runway cannot make a 
reliable estimate of his changing altitude on the basis of changes in 
perspective. One solution would be to mark the beginning of the runway, 
i. e., the touchdown zone, with close rows of lights parallel to the run- 
way axis. 

The markings recommended in I.C.A.O. Annex 14, second edition, 
will therefore have to be supplemented by countersunk lights. Our 
ideas on the subject are illustrated in the accompanying diagram, which 
reveals that considerable constructional and financial effort will be 
involved. Two conditions are essential for a sensible solution: 

lighting for the touchdown zone should be installed when the run- 
ways are lengthened; 

a strict 1.C.A.O. standard should be prepared, to ensure that the 
optical picture of the touchdown zone is the same at all international 
airports. 

Airport planners would therefore have to design the extension to 
the instrument runway in such a way as to enable the approach end to be 


constructed as a new-style touchdown zone. 


INTER ISC™AVIA 


Freedom from obstructions 


When the runways are lengthened, the corresponding obstruction-free 
approach slopes will also have to be shifted. Here the question arises 
of whether I.C.A.O.’s 2%, slope can be retained for jet aircraft, or 
whether use should be made of this opportunity of reducing it. 

The flight path of a jet aircraft immediately after take-off—within a 
distance of 245 to 3,300 ft.—is shallower than that of conventional 
aircraft. At very high temperatures the gradient may fall to 1 : 50. It 
would therefore seem to be advisable to reduce the slope of the new 
take-off and landing planes to 1.5°,,. The slope of the extended approach 
planes (2 to 10 miles from the beginning of the runway) can remain 
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Economic considerations 


Airport expenditure in preparation for international jet services may 
run into very high figures. However, airport operators declining to 
make these investments would not be fulfilling their obligations to air 
transport. Admittedly they cannot reasonably be expected to accept such 
expenditure without return. We believe that airports should have a fair 
share in the economic potential of the new form of transport. 

The table above illustrates this reasoning. It gives, in Swiss francs, 
the charges made at European airports at the beginning of 1955. If the 
average landing charge planned for the DC-8 (502.43 francs) is compared 
with that for a DC-6B (196.83 francs), it will be seen that, despite its 
five-fold annual capacity, the DC-8 would have to pay only 2.5 times 
as much as the DC-6B. If airport charges for the DC-8 were raised to 
correspond to its transport capacity, the average European landing 
charge would be 984.15 francs, and the extra revenue per DC-8 would 
be roughly 800 francs. 

The annual capital charges—interest, depreciation and maintenance 
arising from the expansion of Swiss airports for jet transport would then 
be covered by 4,500 DC-8 landings a year. In view of Swiss traffic 
estimates for 1960 and of the fact that 38,862 scheduled flights were 
recorded at Switzerland’s major airports in 1955, this target does not 
seem in any way fantastic. 

The above brief remarks are intended to show that airport operators 
should in principle be able to bear the financial loads of the next few 
years by suitably revising their scale of charges. 


x 


Many urgent problems are awaiting solution. In four years jet trans- 
port will be a reality. The sums that must be put into construction are 
heavy, and mistakes could have regrettable consequences. It is therefore 
essential that binding international rules, largely lacking today, be 
drawn up for individual countries’ construction activity. We have no 
doubt that the International Civil Aviation Organization will decide in 
good time to work out the expected standards and recommendations. 
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It Took Faith to Order Jets 


BY PIERRE M. GALLOIS, PARIS 


Win the next five years operating con- 
ditions for airlines over the North Atlantic 
will have changed beyond all recognition, 
thanks to the widespread introduction of jet 
aircraft in world air transport. Since the North 
Atlantic connects the two regions of the free 
world with the greatest concentrations of 
industry and population, the routes leading 
across it form the touchstone for all long- 
distance transport activity. The country hold- 
ing a monopoly in the production of aircraft 
capable of operating these routes sets the 
standard for a whole industry. An airline that 
runs trans-Atlantic services joins the élite in 
air transport, with all the prestige and profit 
that flow from such operations. 


The new aircraft recently announced by 
Douglas and Boeing and the orders already 
placed for them will violently transform trans- 
Atlantic transport, both by air and by sea. Is it 
possible to foretell what these transformations 
will be like ? Will there be room on the Atlantic 
for the high-capacity equipment which the 
American designers have just promised to 
operators? Will the air transport market 
expand to fit the commercial performance of 
the new aircraft? Will some airlines disappear 
and others grow bigger? Will the cost of 
acquiring and operating the four-jet transports, 
combined with their productive capacity, lead 


to financial and technical ‘“‘concentrations’”’ ? 


These are questions which it is naturally 
difficult to answer. But even without consulting 
the Delphic oracle it is possible to assemble a 
few facts which characterize the present situa- 
tion and to construct a certain number of 
hypotheses on their probable evolution. 


The situation in 1955 


It is not generally remembered that 1910 
was one of the most successful years in Atlantic 


Diagram I: Development of Atlantic traffic between 
1905 and 1954, and probable growth by 1960. —The 
figures are given in thousands of passengers. An increase 
in total passenger volume to 2,235,000 is forecast for 
1960, of which 1,290,000 would be for shipping and 
945,000 for the airlines. Only members of the Atlantic 
Shipping Conference and scheduled airlines are covered. 
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Atlantic Traffit 


transport. More than two million persons 
crossed the ocean in the two directions—or 
half a million more than today—the majority 
in the East-West direction, since this peak 
figure was due to emigration to the New World. 
The busiest year between the two wars was 
1929, just before the American crash, with a 
total than 
500,000 of them travelling from America to 
Europe. World War II naturally completely 
upset trans-Atlantic traffic, and it was not until 
1951 that the total number of passengers, now 
divided between air and sea travel, again passed 


of 1,255,500 passengers, more 


the million mark (see Tab/e /). In five years, 
from 1950 to 1954 inclusive, the number of 
trans-Atlantic passengers increased by more 
than 45°. During the same period the airlines 
increased their share of total traffic from 31 to 
38 °%,. The curves in Table | also show that the 
increase has been general and that surface 
transport has outstripped its 
volume during the 1930 to 1939 period. In the 
air transport field, the disparity between the 


substantially 





average income per head in the Old and New 
World has reversed in favour of the West-East 
direction the trend visible in ocean transport 
up to 1929. Thus, between 1950 and 1954, air 
trafic from America to Europe increased by 
80°,, while the corresponding rise in the 
Europe-America direction was only 70%. 


The substantial increase in air transport in 
1952 (Table 1) was due to the general introduc- 
tion of tourist-class services. It will be seen that 
the shipping lines did not suffer from this 
sudden growth in air traffic volume (more than 
100,000 passengers). Everything points to the 
fact that a new reservoir of Atlantic travellers 
had been tapped, with an afux of American 
tourists. At that time there were in the United 
States nearly ten million individuals or ‘family 
units” with an annual income of more than 
$ 5,000 and able in theory to afford the cost of 
a journey to Europe. To take a more realistic 
view, when P.A.A. made a survey a few years 
ago of the potential market for its tourist 
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Diagram 11; Development of Atlantic air cargo between 
given in tons. 


scheduled freight services are covered: quantities are 


services, it estimated that some 800,000 tourists 
could be carried by air to Europe annually. 


Although it has not yet reached this figure, 
the tourist class has firmly established itself in 
air transport, increasing by more than 80%, 
between 1952 and 1954*. 


Reading the future of air transport 


How will passenger trafic over the North 
Atlantic develop in the years to come? If the 
curves representing the traffic recorded from 
1948 to 1954 preserve the same general appear- 
ance until 1960, the number of passengers by 
that date will be around 2,200,000, of whom 
945,000 or 40 to 45°% of the total will travel 
by air. The portion of the curve representing 
1905 and 


general 


the fluctuations in traffic between 
1948, that 
political and 


however, demonstrates 


economic conditions play a 
decisive part. But forecasts must obviously be 
based on theassumption that economic devel: )p- 


* Passenger volume in Atlantic shipping and air 


transport (1905 —1954) is shown in Table I. —These 
details are supplemented by an article by John E. slater, 
President of American Export Lines, which appeared at 
the end of 1955 in I.A.T.A. Bulletin No. 21 (“Ten Years 
of World Air Transport’) and contained figures for the 
percentage share of shipping and air transport in total 
passenger volume and for the growth in tourist class 
travel during the past three years. 


Percentage share of total Atlantic passenger volume 


Air Sea 
MK Nes ih vawd 088656555 TO de pada RRR 31.56 68.44 
(ROS Pee ee err ree er 31.88 68.12 
RES eee errr eee ee er eee 34.88 65.12 
ee ae ee ee 37.19 62.81 
MASON $5 Ga She hoes cee aeeneuEe 38.12 61.88 


Number of first and tourist class passengers on 
Atlantic air services 


First Class Tourist Class 


 , JORCUS cere Seer 311,545 _ 
SAS ors Sercr es 329,656 _ 
. PRR AS eee eee 243,571 188,701 
0 err rr 186,072 320,529 
CCC CE eer ree 169,985 380,015 


Between 1950 and 1954 Atlantic first class air traffic 
declined by 45.44 % in favour of the tourist class. 





1949 and 1954, and expected growth by 1960. Only 


ment will be normal and regular, though the 
evolution of transport techniques forms a 
second variable that must be taken into con- 
sideration. 


In the shipping field, it is unlikely that rates 
can be reduced sufliciently by 1960 to attract 
a new class of user. Before this can be done, 
both the capacity and the speed of ocean liners 


will have to be increased, and the efficiency of 


their propulsion systems improved. There can 
be no doubt that shipbuilding will make 
notable advances, but the high-capacity four- 
jet trans-ocean aircraft will probably be in 
service before the new generation of ocean 
liners. Even before 1960 the airlines will launch 
interim equipment on the North Atlantic with 
greater commercial efficiency than the aircraft 
in service today. Such will be the long-range 
L-1649, and 
Douglas DC-7C, whose operating costs per 


Bristol Britannia, the Lockheed 


seat-mile available over stage lengths of 3,200 
nautical miles will be of the same order as those 
of the L-1049G over stages of 2,400 nautical 
miles. Thus, by assuming a constant rate of 
increase and extending into the immediate 
future the results recorded during the past few 
years, it is possible to arrive at a conservative 
estimate. Under these assumptions the airlines 
will have a trans-Atlantic market exceeding a 
million passengers a year by about 1961 or 1962. 


The transport of freight from one side of the 
Atlantic to the other has so far been a minor 
activity compared with the movement of 
passengers. Though the amount of freight 
carried doubled between 1949 and 1954, most 
of it was transported on board passenger air- 
craft. Few airlines have been able to use special 
aircraft on regular freight services (apart from 
Seaboard & Western Airlines, an all-cargo 
carrier, the only airlines operating pure freight 
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aircraft are P.A.A., T.W.A., K.L.M. and 
Swissair). Last August I.A.T.A. announced the 
introduction of new Atlantic cargo rates aimed 
not so much at a substantial and general 
reduction as at a “reorganization”’ of existing 
rates. This reorganization means a decrease of 
20% 


across the 


on roughly half the air freight carried 
Atlantic. operators the 
expansion of trans-Atlantic freight volume 


For all 


depends on an adequate reduction in rates. And 
the latter depends entirely on the performance 
of the equipment that can be used. At present 
Operators use aircraft such as the DC-4, the 
Constellation and above all the DC-6A. When 
high-capacity aircraft like the military Lock- 
heed C-130 are put into service, the price of a 
ton-mile of Atlantic freight can be reduced by 
more than half and a vast new market can be 
reached. It therefore seems reasonable to 
speculate on a substantial growth in air cargo 
activities. An extension of the curve in 7ab/e // 
will provide a very conservative estimate for 
1960 and 1961. The use of new equipment is 
Table Il 


upwards, and airlines will thus find a means of 


more likely to bend the curve in 


exploiting the capacity of the fleets they are 
now ordering through the transport of goods. 


\ regular increase in passenger trafic and 
excellent prospects for growth in air freight are 
thus features of the Atlantic market. Marked 
seasonal variations are another factor which 
the airlines must take into consideration. As 
the share of tourist travel augments—and air 
transport reaches an increasingly large number 


““ 


of users by reducing its rates—‘‘demand”’ will 


take on an increasingly seasonal character. 


Table IIT shows the variations in traffic recorded 





Comfort in Atlantic shipping: first-class lounge in the 


French liner Liberté. 
Comfort in Atlantic air transport: lounge in an Air 
France Super Constellation. 






























RI IG. > 


eg 





+e pagers 






















V5 SSBF OT a PS 








First-class cabin in the liner Flandre, of Compagnie 
Générale Transatlantique. 


between September 1953 and August 1954, 
based on J.A.T.A. figures. 


The curves in 7ab/e //] show that air traffic 
in December, January and February is less than 
half that in June, July and August. Operators 
have therefore had to deal with considerable 
variations in demand to which they have had 
to adapt their supply as closely as possible to 
obtain a commercially acceptable load factor. 
This problem will certainly become still more 
difficult when the present aircraft, which are 
relatively easy to use on other routes, are 
replaced by very high capacity machines with 
heavy demands on the ground organization. 
Assuming that in five or six years time Atlantic 
passenger traffic should reach the million mark 
annually, seasonal variations may be such that 
something like half of this number will have to 


Aircraft of the 





Boeing 314 (Pan American Airways). 





Lockheed L-649 Constellation (Trans World Airlines). 


Air Lines). 











Canadair North Star (Trans-Canada 
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abreast). 


be carried in July, August and September, with 
the other half distributed unevenly throughout 
the remaining nine months. In this case, the 
airlines will have to vary their supply in the 
ratio of three to one, which will not make it 
easier to solve the problem of constant and 
more efficient utilization of their future heavy 
aircraft. By the time the four-jet transports 
come into service, the air transport market on 
the Atlantic will thus probably look something 
like this: passenger volume will be at least 
twice the present figure; freight will reach two 
to three times today’s volume, but will prob- 
ably be carried by specialized aircraft; acute 
difficult to 


seasonal variations will make it 


match supply and demand. 


What then will be the capabilities of the 
new aircraft ? They will be able to carry 120 to 


First-class cabin in a C.P.A. Douglas DC'-6B (for Atlantic 
tourist services this aircraft is equipped with five seats 






















Tourist cabin in the C.G.T. liner Flandre. 


150 passengers over distances of 3,000 to 3,800 
nautical miles, depending on atmospheric 
conditions, at block speeds of 420/460 knots 
and at a cost per seat-mile lower than that of 
the present Super Constellation with compound 
engines. With a load factor of 65°, and an 
annual utilization of roughly 3,000 flying hours, 
each of these aircraft will be able to carry more 
than 30,000 passengers a year across the Atlan- 
tic. In theory, a mere seventeen four-jet air- 
liners would suffice to handle all the passengers 
now using the twelve airlines that operate 
Atlantic services (Table /\’). 


Assuming that P.A.A. use one fifth of their 
future four-jet fleet—i.e. 9 aircraft—on the 
North Atlantic, and that Sabena competes on 
the same routes with three of its four Boeings, 


Air France with ten, $.A.S. with seven Douglas 


scheduled Atlantic airlines (1939—1956) 


Douglas DC-6 series (P.A.A., K.L.M., S.A.S., 


Boeing 377 Stratocruiser (B.O.A.C., P.A.A., ete.). 





Swissair, ete.). 





Lockheed L-1049 Super Constellation (Air France, Lufthansa, etc.). 





Pat 
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DC-8s, K.L.M. with another eight and Swissair 
with two, these 39 aircraft could in theory 
polish off today’s annual market in much less 
than six months. If the market develops as 
forecast in 7ab/e J, the above-mentioned fleet, 
belonging to six airlines only, would amply 
meet demand. In the absence of precise details 
of the market and of the equipment planned 
to handle it, it is difficult to talk so far ahead of 
saturation. But if the above estimates prove 
correct it seems as if the whole aspect of 
Atlantic air transport will be radically changed. 
This can be seen from a glance at 7ab/e |, 
which shows the number of seats offered by 
the twelve airlines operating scheduled Atlantic 
services in 1954 and the number of four-jet 
transports theoretically required—and sufficient 
to handle the corresponding traffic volume. 


Even if the market doubled in size during the 
next five years and if twelve different airlines 
were still in competition, each carrying twice 
their present volume, the capacity offered by 
these airlines as a whole would still be out of 
the traffic demand. If the 


proportion to 





Table V: Transport potential of twelve airlines 
operating across the Atlantic in 1954, and number of 
four-jet aircraft which would offer the same 

number of seats 


No. of four-jet 


Airlines aircraft* 





Pan American World Airways 

Trans World Airlines 

British Overseas Airways 
Corporation 

KLM Royal Dutch Airlines ... 

Scandinavian Airlines System 

Air France 

Trans-Canada Air Lines 

Sabena 

Swissair 

Linee Aeree Italiane 

El Al Israel Airlines 

Iberia 


a 


won 


i] 
i) 





*70 %tourist-class passengers; 30 % first-class passengers. 
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144000 


117900 
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Diagram I11: Seasonal variations in Atlantic passenger 
traffic set the airlines serious problems. 


Diagram IV: Comparison between the annual transport 
performance (in passenger-kilometres, with 100 °% load 
factor) of a Lockheed L-1049 Super Constellation (94-seat 
tourist class) and a Boeing 707 Stratoliner (tourist class). 
Based on indicated seating capacities and cruising 
speeds and an annual utilization of 3,000 hours. —- Even 
in the tourist class the jet aircraft therefore has roughly 
three times the transport performance. 
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problem is regarded from the point of view 
of the traffic available to each nation or group 
of nations in Western Europe, rather than to 
each airline, similar results are obtained. In 
1950 the 
roughly 40,000 travellers from North America, 
the Benelux countries less than 30,000, the 
United Kingdom less than 200,000, France less 
than 110,000 and Italy less than 60,000. Even 
assuming that these five-year-old figures will 


Scandinavian countries received 


be four times higher five years from now, it 
still of 
modern transports will suffice to carry the 


remains that a very small number 


whole traffic volume. 


Merge for survival 

The arbitrary nature of Table JV will not 
escape the reader. Airlines will doubtless be 
able to use the remainder of their fleet capacity 
than the North Atlantic, 
particularly during the “off-season”. But the 
shortage of airports in the world capable of 
handling these aircraft limits the number of 
alternative routes they could operate. How- 
ever, it is also true that by 1960 many runways 


on other routes 


will have been lengthened and reinforced, and 
many civil airports enlarged. 


It has been calculated that technical main- 
tenance costs for the future long-range jet 
transports will not be out of proportion to 
those of today’s Douglas DC-6Bs and Lockheed 
Super Constellation. But the increase in weight, 
in the share of equipment and in engine power 
will necessitate a large-scale maintenance 
apparatus and entail expenses per flying hour 
(during which, it should be repeated, a great 
deal more air work can be accomplished) from 
60 to 80%, higher than the operating costs of 
present long-range aircraft. If the Boeing 707s 
and Douglas DC-8s can “produce” a quantity 
of work three or four times as large as the 
newest existing heavy aircraft and if the market 
does not develop to match this increase in 
capacity, the size of the individual airlines’ 
fleets will have to be reduced, or—which 
comes to the same thing 
get together and operate jointly a smaller 
number of very high-capacity aircraft. It will 
be argued that there is the same difference in 


airlines will have to 


commercial capacity between tomorrow’s four- 
jet transport and today’s Swper Constellation as 
there was between the latter and yesterday’s 
DC-3. And that the airlines’ fleets were not 
reduced compared with the number of aircraft 
in use in the DC-3 era, since the market 
developed at least as rapidly as the potential of 
the new flying equipment. Here too the curves 
in Table I advise caution. It may well be that 
the investment needed to purchase and operate 
these heavy aircraft, together with the com- 
plexity and cost of their technical maintenance, 
will lead to financial and administrative con- 
centration, and that by 1960 “airline groups” 
will have emerged. The orders placed with 
American manufacturers already in large 
measure prefigure the outcome of the great 
competition which will begin around 1960. 
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Austria's ‘‘Air Transport" Cabaret 


The times are out of joint! Certain countries with a young air transport industry 
have founded two competitive national” airlines. Two Lufthansas ... two Austrian 
airlines, 

As so often in the history of Vienna, the Austrians are not taking things too 
tragically. ‘‘The situation is desperate, but not serious”, as a carnival poster of the 
Austrian Aero Club shows: “Carnival is over, but the world /s still laughing ... . Shall 
we fly, your Grace? ...The civil aviation cabaret... Viennese air batties . . . airy 
Vienna Schnitzel”. . . 

What is it all about? Not one, but two national Austrian airlines were christened 
almost simultaneously; a “bourgeois” AIR AUSTRIA and a slightly pinker OELAG 
(Oesterreichische .Luftverkehrsgeselischaft). The one made a love match. with 
K.L.M. Royal Dutch Airlines, the other with Scandinavian Airlines System. Both 
Dutch and Scandinavians altruistically offered money, instructors, aircraft. The 
bourgeois Air Austria had placed a more or less firm order for several Vickers 
Viscounts, while the Socialist OELAG made sure of an operating permit. 

This is as far as they have got. Neither is flying. But somehow or other it will all 
work out... “In the Prater the trees are blooming again.” 


Wie gedenkt die Bundesregierung weiteren 
Schaden am Ansehen Osterreichs zu verhindern? 
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An means of transport, whether cars, trams, rail- 


way, to mention only these examples, create noise. 


The noise comes partly from the movement itself 


and partly from the means of propulsion. 


With the development of aviation, the greatest 
and most disturbing noise comes from test opera- 
tions, from landings and above all take-offs. The 
new turbine-powered aircraft have greatly increased 
the intensity of noise, and this, combined with the 
growing frequency of traffic, has led to increasingly 
vocal and frequent complaints from the public. 

Both engineers and legal experts have been con- 
cerned with these problems. The engineers felt 
hampered in their tests of new jet aircraft and have 
sought ways and means of reducing the frightening 
noise produced by their experiments. Hence a num- 
ber of manufacturers have set about producing 
silencers to make especially the effects of after- 
burning bearable. 

For their part the legal experts, both legislators 
and lawyers, have been asked to turn their attention 
to aircraft noise. In order to safeguard the public on 
the one hand and the air operators on the other, 
governments have had to seek means of regulating 
air trafic without handicapping it. 


Many legal discussions of these problems have 
been published over the years. Since the problems 
have become increasingly complex, it is now custom- 


ary to sub-divide them into two main categories: 


a) responsibility for the noise produced by aircraft in 


flight outside the immediate neighbourhood of airports; 


b) responsibility for noise in the neighbourhood of 
airports caused by a/rcraft taking off or landing at 


these airport S, 


The first category no longer presents any serious 
problems. The aircraft has become a means of trans- 
port just like the train, the boat, the car and—unfor- 
tunately, from the noise point of view—the motor- 
cycle. Nothing can now stop the development of air 
transport, and legal intervention is justified only 
in the case of abuses. Governments have therefore 
issued legal and administrative prescriptions 
regulating air traffic. 

Any contravention of the prescribed altitude 
is subject to penalties, which are also designed to 
combat excessive noise. This remedy is naturally 
not an absolute one, and the noise of normal air 
traffic will have to be tolerated as one of the incon- 


veniences of modern life, along with all the other 


noises of today’s mechanized civilization. 


man of the Swiss 


Damage due to Aircraft Noise 
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lhe author, a lawyer, Professor Extraordinary at the University of Geneva and Chair- 


lir Lan 


Navigation Commission. 


This state of affairs is epitomized in Article 1 of 


the revised Rome Convention of October 1952, 
which sets forth that no compensation can be 
claimed for damage—including damage to nervous 
health—suffered by a third party on the surface if it 
results simply from the aircraft’s flight through the 
air space in conformity with the valid air traffic 
regulations. 

The situation is quite different when it comes 
to the noise caused by the use of airports, whether this 
noise comes from aircraft taking off or landing or 
from pre-take-off operations (warming up, testing 
or checking the engines). From the technical point 
of view these operations are certainly necessary for 
normal air traffic, but they differ in nature and effect 


from normal flight at altitude. 


The drawbacks of the noise produced by ground 
tests and the growing use of silencers have already 
been mentioned. Airport users and aircraft manu- 
facturers are thus following the recommendations 
of the Doolittle report of May 1952 which summed 
up the results of the enquiries organized by the U.S. 
Government with a view to reducing the noise 


caused by aviation activitics!. 


At present the real concern of the public, resi- 
dents near airports and legal experts is for the inevi- 
table noise of aircraft landing and above all tak- 
ing off, since they are necessarily at a low altitude 
and thus produce a noise that is generally deafening. 


A necessary evil, it might be repeated, not 
without reason; but the immediate neighbours of 


airports do not willingly accept the noise nuisance. 


This is what is known as good-neighbour 
relations. Under the legal regulations, neighbours 
must tolerate the noise and any resulting incon- 
veniences provided these remain within normal 
limits. This obligation ceases, however, if the 
nuisance becomes excessive. 

Before they were studied by the air law experts, 
the bases of this decision had already been the sub- 
ject of legal verdicts in road and, even more so, 
in railway cases, when the railways were built and 
extended and when the road system was improved. 
In an often quoted verdict of 1914, the Swiss Federal 
Court handling the complaints of property owners 
in the neighbourhood of Basle station decreed that 
the property owners could claim no compensation 
for the inconveniences arising from the extra noise 


“The Airport and its Neighbors,’ published by the 


. Government Printing Office, Washington, 1952. 
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1ssociation, several years ago introduced regular courses in air 
law among his lectures on transport law. He is also a member of the Swiss Federal Air 


E:ditors. 


due to the enlargement of the station and the conse- 
quent reduction in the distance between the tracks 
and nearby buildings. What is more, the Federal 
Court has stated on several occasions that general 
local interests must sometimes give way to other 
of protection and 


interests equally deserving 


incontestably more important. 


The same principle has been applied to air 
operations, and the various national legislations 
have given airport operators rights of expropriation, 


at any rate in the case of State-approved airports. 





It has therefore been necessary to create a distinc- 
tion between State-approved and private airfields, 
the latter not enjoying the same protection as the 
former. 

The Americans were the first to recognize this 
distinction. 

In the Swetland versus Curtiss case of 1931, the 
Curtiss company, which had built a private airfield 
to serve its plant and had thus created a nuisance 


to nearby residents, was ordered to move it. 


In 1946, in the case United States Government versus 
Causby, the Supreme Court, deliberating on the 
intolerable noise from a Government airport used 
for commercial air services, gave the injured party 
the right to compensation in the form of expropria- 


tion. 


The public therefore has a right to quict, but 
must accept the drawbacks of modern technical 
progress and és thus truly the victim of a noise handicap. 

In assessing the extent to which the public must 
tolerate noise, allowance will be made for the 
general interests of the community as regards the 
operation and development of air transport. Injured 
parties will be able to obtain redress only if they are 
really victims of “excessive” noise, and the com- 
pensation awarded will vary according to the 
nature of the operation at fault (expropriation or 
cash compensation). 

The decision on what constitutes sufficient noise 
to cause legitimate complaint will depend on 
subjective and objective considerations, and the 
judge will have the final word. Hence there will be 
no absolute uniform rules, but the general prin- 
ciples accepted and the legal decisions already 
made will guarantee a certain equality of assessment, 
since in aviation matters, whether viewed from the 
technical or the legal standpoint, work is on an 
international level. The experience of one country 


should and does benetit others. 
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Are You One of the 728 Engineers Who Needs This 


New Variable Delivery F7P ATI POWER 


HVORAULIC PUMP 












This New Series 


| | 65W Z 
| /STRATOPOWER 


HYDRAULIC PUMPS 


: . Answers Many of Your Demands for... 

| 

, The quiet efficiency of this new 65W Series of STRATO- LIGHTER WEIGHT 
POWER Variable Delivery Pumps excites the interest of 
design and project engineers because this efficiency spells @ 


better performance. 
| SMALLER ENVELOPE 
Again, STRATOPOWER has come forward with a significant 


: development in hydraulic equipment, geared to your advanced & 
thinking. Compacted into a smaller envelope, and with a 
remarkably low weight/horsepower ratio, STRATOPOWER HIGHER SPEEDS 
65W Pumps operate at system pressures to 3000 psi and the @ 

smaller sizes at 10,000 rpm continuous speed ! 
' Whether your project concerns jet propelled aircraft, rockets HIGHER ALTITUDES 
or guided missiles, consider STRATOPOWER Hydraulic e 


Pumps as the heart of your Hydraulic system. 


WATERTOWN oiviston ® 


THE NEW YORK AIR BRAKE ~~ f) HIGHER TEMPERATURES 
we 





STARBUCK AVENUE ® WATERTOWN: N.Y. 
INTERNATIONAL SALES OFFICE. 90 WEST ST., NEW YORK 6, N. Y. 

















Marconi Airfield Control Radar 


Type §.232 

















OPERATES AT FULL EFFICIENCY IN ALL WEATHERS 
The S.232 operates in the 50 cm. band using a wavelength which is long enough 















: ‘ ; : be The phot h above is of th 

to be unaffected by cloud and rain. This also gives more efficient radiation from PPU. yen Soa te ET. 
switched off, that below shows % 
M.T.1. switched on and all un- 


and aerial gain than with short wave lengths. — ground clutter elimin- 
ated. 


the aerial system, thus longer ranges can be achieved for the same power output si 
CUTS OUT ‘ PERMANENT ECHOES ’ FROM MOUNTAINS, 
BUILDINGS, ETC., WHICH OBSCURE AIRCRAFT RESPONSE 
Unwanted ground clutter can be eliminated in the $.232 by an extremely efficient 
Moving Target Indicator (M.T.I.) system which feeds only echoes from moving 


objects to the display. 


IS INSTANTLY OPERATIONAL AT ITS RATED PERFORMANCE 
The S.232 is crystal controlled and the equipment can be switched on without 











any subsequent tuning. The M.T.I. system needs no time to settle down. 








Marconi Ground Radar is used by 18 Air Forces. 
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Lifeline of Communication 


MARCONI 


Planning and Installation of Military and Civil Radar Systems 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX, ENGLAND 
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A New Name 


Piasecki Helicopter Corporation 
has changed its name to 


VERTOL hircratt Corporation 


We have changed our name to better reflect the full range of our 


current activities and future operations. 


Today, our programs include not only helicopters, but radically 
new types of aircraft which also have vertical take-off and landing 


capabilities. 


The change in name does not change our type of business; nor does 
it signify any change in personnel or policies. It is a timely change 
geared to advanced concepts of research, development and prelimi- 


nary design in the entire field of vertical lift aircraft. 


Under the Vertol* name, you may expect to see many newer, more 
advanced aircraft become operational alongside such pacemakers in 
helicopter development as the famous HUP fleet helicopter, the H-21 
“Work Horse” and the H-16 “Transporter.” 


Aircraft Corporation 


MORTON, PENNSYLVANIA 





CABLE ADDRESS: VERTOL 


*The name Vertol is a contraction of the words 


VERtical Take Off and Landing. 











NORTHWEST ORIENT AIRLINES INSTALLS 


GILFILLAN GCA QUADRADAR IW ALEUTIANS 


FIRST PRIVATE PURCHASE OF ANY GCA EQUIPMENT 


Gilfillan GCA Quadradar will bring complete radar 
traffic control to serve Northwest Orient Airlines 
and military traffic at the crossways of the Great 
Circle Route. 

Two Gilfillan GCA Quadradars have been pur- 
chased by the Navy to function with Operation 
Deep Freeze at the South Pole. Gilfillan GCA 
Quadradars are now in operation in both polar 
regions. Eight have been purchased by the Royal 
Canadian Air Force for remote Arctic bases; 


two by the Finnish Air Force for similar operation. 
OTHER QUADRADAR PURCHASERS: 
United States Army; United States Marine Corps; 
United States Air Force; French Air Force; South 
African Air Force; Irish CAA; Austrian CAA. 

In addition, Quadradars will shortly be in opera- 
tion in Australia, New Zealand, Sweden, Denmark, 
Belgium and Holland. Never before has a navi- 
gation aid received such immediate universal 
acceptance as the proven Gilfillan GCA Quadradar. 
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MARCA(S) REGISTRADA(S) 
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RADIO CORPORATION of AMERICA 
RCA INTERNATIONAL DIVISION 
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Electronic Counter Measures « Automatic Navigation 
Guided Missiles + Airborne Radar « Radar Trainers 




















The Future of Military Air Logistics 


Since both the load capacities and the cruis- 
ing speeds of the new four-jet transports are 
more than twice as high as present figures, their 


advent will enable the number of aircraft now 


required to move a given load over long dis- 


tances to be divided by five. Taking Operation 
“Gyroscope” as an example, when 4,000 fully 
armed troops were carried from Kentucky to 
Japan, E.C. Wells, Boeing’s Vice-President 
Engineering, stated that eight Boeing four-jet 
transports would have been sufficient for this 
trans-Pacific air lift instead of the forty-three 
piston-engine aircraft actually used. The pur- 
chase price of this new high-capacity fleet 
would be only two-thirds that of the 43 con- 
ventional transports, and maintenance would 
need only one fifth the specialized personnel 


required today. 


Revolutionizing as it will the economy of 
long-range commercial transportation, the 
four-jet transport formula which has just 
established itself in the world civil market will 
also profoundly change military air logistics 
and modify all the plans of the military staffs 
whose responsibilities have expanded to an 


intercontinental scale. 


It is more than five years since General W. 
Tunner, then commander of the Combined 
Air Lift Task Force and responsible for 
“Operation Vittles’? which broke the Berlin 
blockade, strikingly demonstrated the advan- 
tages of high load capacity. Comparing the 
conditions under which an average of 4,500 
tons of cargo could be carried to Berlin every 
24 hours by C-47s, C-54s and C-74s, General 
Tunner showed that, if the C-74 had been 
used, the number of flights required could have 
been divided by seven, the monthly hours of 
flight by ten, the number of aircraft by thirteen, 
the number of crews by ten, maintenance per- 
sonnel by four, and fuel consumption by two. 
Moreover, one airfield, instead of five, would 
have sufficed at the one end of the air lift (7ab/e 
/). Whereas the C-47 carried a load of 3.1 tons 
and took four hours for the trip there and 
back, the Douglas C-74 could cariy 22.5 tons 
and complete the two-way flight in three hours. 
Average speed was increased by 30% and 
load carried was multiplied by seven. For short- 
distance operations (it is only 240 nautical miles 
from Frankfurt airport to Tempelhof, Berlin) 
load capacity is naturally much more important 
than speed. Heavy aircraft such as the C-74 or 
the C-124, even if relatively slow, would have 
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considerably facilitated the work of the 
Combined Air Lift Task Force. 

Whereas the Berlin air lift necessitated the 
speedy carriage of high loads over a short 
distance, the main features of the air supply 
service operated across the Pacific during the 
Korean war were the long distance to be 
covered and the low unit load which the air- 
craft used were capable of carrying. In addition, 
the nature of the combat operations entailed 
the creation of two complementary organiza- 
tions: 

— the West Coast Air Lift Task Force with 
headquarters at Travis AFB, Fairfield- 
Suisun, California, which operated Military 
Air Transport Service long-range transports 
(approximately 170 aircraft) 
engined civil aircraft chartered from the 
airlines or lent by Allied nations (80aircraft) ; 


and _ four- 


the Combat Cargo Command, based at 
Ashiya under General Tunner, whose task 
was to forward to the combat zone the 
personnel and freight transported to Japan 
by the W.C.A.L.T.F. The fleet used con- 
sisted of Fairchild C-119s, Douglas C-47s 
and C-54s and Curtiss C-46s. 

Table IT illustrates the characteristics of the 
Berlin and Korean air lifts and compares the 
potentials on the second operation of yester- 
day’s conventional aircraft (C-54) and tomor- 
row’s heavy four-jet transports (Boeing 707 
or Douglas DC-8, military cargo versions). 
The tonnage carried could be doubled, with 
one fifth the number of aircraft. However, 
ground organization limitations would render 
a distribution system similar to that set up in 
1950 and operated by Combat Cargo Command 
more necessary than ever. This necessity should 
not be counted as a disadvantage of high-speed 
heavy transports, since it already existed when 
M.A.T.S. operated C-54s on the Pacific air lift. 

The heads of the Military Air Transport 
Service did not wait for the airlines to show 
their interest in jet propulsion for commercial 
aircraft. Addressing the National Turbine 
Powered Air Transportation Meeting of the 
Institute of the Aeronautical Sciences in Seattle 
in August 1954, Lieutenant General J. Smith, 
Commander of M.A.T.S., expressed as follows 
the views of a staff which undoubtedly com- 
prises the most experienced group of experts 
in the field of military air transport. 

“M.A.T.S. definitely feels that there is a 
place in the Military Air Transport Service for 
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both jet and turboprop transports. We believe 
there is a need for jet transports exclusively 
for passenger and air express service, and 
turboprop transports designed particularly for 
all cargo operations... In our opinion, the 
most critical and expensive cargo we will carry 
in time of war is skilled manpower. For this... 
we need a transport that can travel 3,000 to 
3,500 nautical miles non-stop at a speed of not 
less than 500 knots. We want it to carry a 
payload over this range of either approximately 
30,000 Ibs. or 100 passengers. It must be able 
to operate from the average airfield having 
runways 5,000 to 6,000 ft. in length... with- 
out assisted take-offs and without such gim- 
micks as drag-chute braking. Therefore, some 
system of reverse thrust is mandatory.” Other 
requirements listed by General Smith were: 
jet transports must be simple enough for any 
average U.S.A.F. pilot to fly, and engine 
mountings should be of the pod variety for 
reasons of safety and maintenance (engine 
change within one hour). With the exception 
of take-off and landing performance, the 


Table I: Advantages of heavy transports 

(General W. Tunner’s calculations for supplying Berlin 
at the rate of 4,500 tons of cargo every 24 hours.) 

A number of monthly trips required. B number of 
aircraft required. C maintenance personnel. D 
number of runways. 
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M.A.T.S. Commander’s specifications were 
very close to the first characteristics of the 
Boeing 707. And the new DC-8 will carry 
37,900 Ibs. or 144 passengers in its intercon- 
tinental version, over a distance of 3,800 nauti- 
cal miles. 

A month after the 1.A.S. meeting, Boeing 
Chief Project Engineer M. L. Pennell, address- 
ing a group of military engineers on the 
advantages of the four-jet transport, stated that 
it would be possible to arrive at direct operat- 
ing costs of 10 cents per ton-mile, whereas for 
the present piston-engine transports they were 
15 cents per ton-mile. Rate of climb on take-off 
would be 50% higher than that of a piston- 
engine aircraft with the same take-off distance. 
Engine mounting was simpler, thus facilitating 
maintenance, and the pilot’s cockpit less com- 
plicated since a jet aircraft such as the Boeing 
707 had only 180 levers, knobs, switches and 
warning lights compared with nearly 500 in the 
Stratocruiser. 

At the time, admittedly, the enthusiasm for 
jet propulsion was accompanied only by orders 
for turboprop equipment. Since 1951 and 1952 
Lockheed had been working on its C-130 and 
Douglas on its C-133A, both of which met 
precise military specifications and appear to 
exhaust the present possibilities of the propeller 
turbine. At Seattle General Smith had demanded 
a four-engine aircraft capable of carrying some 
50,000 Ibs. over 3,500 nautical miles. With its 
four T-34 turboprops of 6,000 e.h.p., the 
Douglas C-133A would amply meet M.A.T.S. 
requirements, since it could carry 200 fully- 
equipped troops or an equivalent weight of 
bulky cargo. As for the Lockheed C-130, the 
American long-term study group headed by 
William B. Harding (a Director of Piasecki 
Helicopter Corporation, and member of the 
Board of Governors of the Flight Safety 
Foundation) used it in a civil version in estimat- 
ing the freight volume which would be handled 
in the coming years. With this aircraft, states 
the Harding report, the price per cargo ton- 
mile can be reduced from 18 cents (Douglas 
C-124) to around 5 cents. Though the operating 
economy of a given transport is of less vital 
importance to the military than to the civil 
operator, the former is no less interested in the 
performance implied by such a reduction in 
price per ton-mile. Thus, for the moment, 
M.A.T.S. equipment policy appears to be based 
on the co-existence of propeller and _ jet- 
powered aircraft, and not on the replacement 
of the former by the latter. But the equipment 
policy followed by the civil operators will 
probably influence military air transport. In a 
first phase the number of four-jet transports 
used would form a valuable reserve fleet with 
a very high transport capacity in case of need. 


If, as air freight volume grows, a sufficiently 





More than three hundred Douglas C-54 Skymaster transports took part in the air lift to Berlin. The C-54 carried a 
load of roughly 7.5 tons per flight over distances of 215 to 240 nautical miles. 





Avro York four-engine transports were used by the Royal Air Force on the Berlin air lift and formed the backbone 
of R.A.F. Transport Command. 


Table Il 


Comparison between 


— Berlin air lift (conventional aircraft) 


— Korean air lift (conventional aircraft) 
— Korean air lift (heavy four-jet aircraft) 











(High payload, short distance) (Low payload, long distance) 
e. g.: Berlin Air lift e. g.: Korean Air Lift 
1950 196? 
PVOTES GOTO: aoe vic cweccsssedavscess 250 miles 6,200 miles 6,200 miles 
ee NE 5.) 66.54.06 0-1450550940000000%8 C-47 — C-54 C-54 Heavy four-jet 
UE a ee ee 390 250 50 
Po ee eer ree rer 1 hr 45 mins. 40 hrs. 12 hrs. 
Average daily transport performance (ton- 
CONE re rT ee eee eee 1.75 x 10° 0.93 x 10° 2.3 x 10° 
Average tonnage per 24 hours ........... 7,000/8,000 150/200 375 











vast market is opened to equipment such as the 
C-130 or the C-133A and several tens or even 
hundreds of these aircraft are built and for 
example leased to the airlines, the equipment 


for logistic air support will have been assem- 
bled. Then the logistics experts can revise 
their plans, which are now based almost 


exclusively on surface means of transport. 


During the Korean War an air lift was operated by the 170 four-engined long-range transports (C-54, C-74, C-97 ete.) 
of the West Coast Air Lift Task Force, which also used 80 chartered commercial transports. Picture shows aircraft 
being dispatched from Travis Air Force Base, near San Francisco. 
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If a general war broke out in the near future, 
minimum civil transport requirements would 
be of the order of 5,000,000,000 ton-miles a 
year, or almost double the traffic recorded in 
1954, the committee responsible for preparing 
mobilization plans for civil aircraft told C.A.B. 
“If the entire 1955 civil air 
transport fleet, less the Civil Reserve Air Fleet 


last summer. 


of 317 four-engined planes, were used at a 
utilization of ten revenue hours per day and 
at a priority traffic load factor of 70%,” the 
Committee said, “it would carry 4,150,000,000 
ton-miles.”’ In the early months, before accom- 
modation had been modified, this would be 
nearly a hundred aircraft short of requirements. 
What the needs of American military transports 
would be if combat operations embraced the 
whole world is not known. But the C.A.B. 
spokesman’s statement shows that the Pentagon 
could not count, in addition to its own resour- 
ces, on much beyond the 317 four-engined 
aircraft which the Industry Advisory Committee 
on Aviation and Mobilization has earmarked 
as a reserve for M.A.T.S. The introduction of 
a substantial civil fleet of four-jet transports 
will change the situation and dispel some of the 
strategists’ anxiety, especially as there will still 
be large numbers of Super Constellations and 
Douglas DC-6s and DC-7s in service, and the 
airlines’ capacity will probably exceed passenger 
demand. 


Transport capacity over the Atlantic 


What will be the transport capacity of the 
new Boeing and Douglas aircraft? How will 
this capacity be utilized? To illustrate the 
possibilities of the future jet transports—and 
assuming that they are equipped to meet the 
specific military needs for the carriage of 
troops—it has been presumed that a sudden 
outbreak of war necessitates the urgent trans- 
port of personnel and light-weight cargo to 
units situated 3,000 nautical miles from the 
United States bases, for example in Britain or 
France. The equipment used would have the 
following characteristics: average speed 430 
knots, payload 15 tons over the 3,000 nautical 
miles taken as typical stage length for Atlantic 
supply operations. The following is an estimate 
of the conditions under which such an operation 
could be carried out by a transport wing of 
three squadrons. Each squadron is assumed to 
have eight aircraft, six of them available 


regularly and two in reserve. 


Table III illustrates the flight schedule as it 
might be prepared by the transport wing staff. 
The object is to make as many round trips 
across the Atlantic as are compatible with the 
need to sustain the effort for a number of 
weeks. Even if, as the strategists maintain, a 
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Today the Military Air Transport Service operates primarily the Douglas C-124, a development of the C-74 with 
double-deck fuselage of greatly increased load capacity. 


future war were very short, transport oper- 
ations would be needed over a longer period to 
exploit the active phase of hostilities and above 
all for the long months of recovery and 
reconstruction which would inevitably follow 
the phase of mass destruction. The command 
would therefore have to find the best compro- 
mise between a high immediate output and the 
need to husband its resources. If each aircraft 
were used for its maximum of 330 hours a 
month—i. e., if its normal capacity were pushed 
to the utmost during the first few weeks— 
the wing’s 18 aircraft could move 2,100 tons of 
payload in eight days, or some 260 tons a day 
and, on an average, 15 tons per aircraft every 
24 hours (Table IV). 
This is an impressive performance compared 





Parachutists of the U.S. Army’s 82nd Airborne Division 
embarking in a U.S. Air Force C-124 Globemaster for 
exercise ‘‘ Arctic Night’. 


with what today’s piston-engine transports can 
do. In 1954 P.A.A. carried 2,072 tons of freight, 





Today the United States prefers turboprop transports: below, the Douglas C-133A (four 6,000 h. p. T-34 turboprops), 
which can carry 22 tons of cargo or 200 fully-equipped troops over distances of up to 3,500 nautical miles. Above, the 
Lockheed C-130 transport (four 3,750 h. p. T-56 turboprops), which lifts roughly 75 fully-equipped troops over 
approximately the same distances. 


. 
~_ 
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Four-jet transports of the Boeing 707 (picture) and 
Douglas DC-8 size class could carry a payload of approxi- 
mately 15 tons at an average speed of 430 knots over 
non-stop distances of 3,000 nautical miles or more. 


or 21% ofthe total trans-Atlantic cargo volume. 
These eighteen four-jet aircraft would produce 
some 7,300,000 ton-miles in eight days. But in 
view of the heavy logistic requirements of an ex- 
peditionary force, the delivery of 2,100 tons of 
payload in eight days would be of interest only in 
exceptional circumstances. Here is the essential 
difference between the problems facing the civil 
and military air transport operator. The former 
seeks the constant full employment of an air 
fleet which he has built up to suit his market, 
while the latter must have available a huge 
transport capacity, even if it cannot be utilized 


in normal times. 


Assuming that the necessary ground organ- 
ization existed and were not exposed to the 


M.A.T.S.’s most important overseas routes could be 
covered non-stop after the introduction of turboprop 
and jet transports (C-133A, Boeing 707, Douglas DC-8). 
Distances are given in statute miles. 
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Table IV Eight Days of Atlantic Transport 
f | Aircraft no. in order Tons delivered per 24 hours 
Units | aoe 
| of initial departure 1 2 3 4 5 6 7 8 Totals 
A 1—2—7—8—13—14 90 120 60 90 90 90 60 120 720 
B 3—4—9—10—15—16 90 90 90 60 120 90 60 90 690 
Cc 5—6—11—12—17—18 90 90 90 60 120 90 30 120 690 
Totals 18 aircraft 270 300 240 210 330 270 150 330 | 2,100 








Diagram III 


Each transport squadron has six aircraft permanently 
available out of its total of eight. The graphs of the 
flights made by each of the units (A, B, C) have been 
drawn on one diagram. The distance covered between 
departure base and destination (3,000 nautical miles) 
is shown vertically, and the time in hours and days 
(1, 2, 3, ete.) horizontally. It is assumed that each 
squadron dispatches its aircraft two by two and that the 





aircraft from any given squadron every six hours and 
hence two aircraft from the wing every two hours. 
The aircraft are numbered 1 to 18, according to their 
initial order of departure. 


Two hours are allowed for unloading, checks and refuelling 
at the destination, and féur hours after return to home 
base. After a certain number of trips, in this case three 
two-way flights across the Atlantic, the aircraft are 
withdrawn for twenty hours. Table IV shows the load 





















































initial timetable provides for the departure of two carried by each squadron per period of 24 hours. 
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INTER SCHAVIA 


enemy’s blows, two hundred heavy four-jet 


transports could move some 25,000 tons of 


military load or, in theory, 200,000 men with 
their light equipment, from one side of the 
Atlantic to the other. 

But the American civil airlines will not have 
formed a fleet of several hundred intercontinen- 
tal aircraft by tomorrow. Hence the military 
will more probably base their air logistics on 
the normal availability of heavy jet transports 
combined with the potential of specialized 
equipment such as the Douglas C-133A and 
Lockheed C-130. Needless to say, the develop- 
ment of transocean cargo traffic, facilitated by 
the low rates which it will be possible to charge 
with these aircraft, will justify the provision 
of a fleet of heavy cargo aircraft, whose forma- 
tion and operation will be encouraged by the 
military. In an interview with the Air University 
Quarterly Review, Assistant 
Secretary of the Air Force (Materiel), stated 


Roger Lewis, 


in answer to a question on what air transport 
capacity was required for the U.S. armed forces 
that the need was to be able to deploy combat 
forces rapidly to wherever they are wanted. 
If the existing potential is sufficient for this 
mission, it will be more than adequate for the 
corresponding logistic tasks. 

It is evident that, with the aircraft of high 
transport capacity and high speed that will be 
available tomorrow, it will be possible to move 
large forces by air with a fleet that no longer 
counts thousands of aircraft as in 1944 but 
merely several hundred heavy transports. 

19.56 
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William Powell Lear, Chairman of the Board 
and Director of Research of Lear Inc., the aviation 
radio and accessory manufacturing firm, is a typical 
example of the American self-made man. Born in 
Chicago on June 26th, 1902, as the son of a Scottish- 
English carpenter, he completed his formal education 
at Kershaw Grammar School, Chicago, at the age of 
14. Very soon he became interested in radio, and his 
hundreds of inventions range from one of the first 
automobile radios to the Lear F-5 miniature Auto- 
matic Pilot and Automatic Approach Coupler 
System which won him the Collier Trophy Award 


The Speed We Need 


BY WILLIAM P. LEAR, CHAIRMAN, LEAR INC. 


and today is standard equipment on all U.S. fighter 
aircraft. Lear’s interests embrace a part of a Broad- 
way Show, oil wells in Texas and a silver mine in 
Arizona. But his major enterprise still is Lear, Inc., 
which has plants and offices at Los Angeles, Grand 
Rapids, Mich., etc. A few months ago he moved to 
Geneva, Switzerland, to form Lear-Tronic S.A., a 
parent organization which is to establish several 
operating companies in Europe engaging in the manu- 
facture of aircraft radio equipment and flight instru- 
ments and in their overhaul. 


-Ed.- 





If you want to know about the future of aviation so you can enter 
one of those crystal-gazing contests, don’t ask us engineers. We only 
know what is technically possible. 

Human needs, rather than engineers, will decide how fast, how far 
and how many will fly in the century ahead, as well as why. We have 
some special new tools by which a lot of the strange things that science 
fiction talks about could be made to happen right now, but first we 
have to know why. 

Throughout all history there has appeared occasionally some new 
material or technique which powerfully stimulated human progress. 
Fire, writing, iron, the wheel, the sailboat, steampower, electricity, 
dynamite, radio, and nuclear fission all have come in a sequence which, 
regardless of incidental military employment, closely paralleled the 
progress of civilization. 

We are taught in school that these discoveries started new eras. I 
believe it is more significant and just as accurate to think of them as 
ending eras, for each was the answer to some need that had accumulated 
for centuries ; some unidentified need that was blocking further progress. 
Scholars tell us that large-scale atomic power will become available just 
about in time to meet a worldwide shortage of energy from waterpower 
and organic fuels toward the end of this century. This was the underlying 
need; not the A-bomb. This was the “why” of nuclear fission. Now 
why have we been given the means for flying many times faster than 
sound ? 

At first glance it is a bit disillusioning to apply the yardstick of human 
needs to the future of aviation. 

If we think of airplanes as a convenient extension of the horse, the 
railroad, and steamship, we must admit that airplanes are already 
approaching the highest speeds and the longest ranges that have any 
clear purpose. If within the next 25 years you can reach the other side 
of the world in a restful overnight sleeper hop, why dream of going 

faster? Or, if you want to go farther than that, why not turn around 
and fly in the other direction ? 


If you visualize having thousands of tons to transport regularly to 
some distant point, it soon will occur to you that rails and ships can land 
a big load every day at almost any point on earth. The pipeline result 
is faster than air transport and much cheaper. 

Finally, do you yourself foresee an actual need to travel faster in your 
daily activity than your auto permits ? 

If not, where lies that gloriously unlimited aviation future that we 
all feel in our bones must be consonant with the ages that men have 
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dreamed of magic carpets and swift flight through the blue yonder ? All 
history assures us that there is more of the drama of man’s most won- 
derful achievement yet to unfold—but in what direction? Can we 
identify any real need for thousands of civilians to travel many times 
faster than sound ? 


1 believe there may be a clue in the fact that during 1955 some 22,000 
privately owned business aircraft in the U.S.A. flew at least a million 
more hours than the 2,100 aircraft in our fleet of commercial airliners. 

That’s for business—not for fun or personal convenience. 

Meanwhile, American commercial airliners will be flying 30,000,000 
people over 17,250 million passenger miles, and it may be assumed that 
a certain proportion of these, too, are moving around for business 
reasons. The same share of business reasons undoubtedly is behind 
trans-Atlantic traffic. 

Studies have shown that most of these business travellers, aside from 
clerical help, fall into the following categories: professionals, owners 
and managers, salesmen, or skilled technicians. They are diplomats, 
engineers, scientists, and specialists in construction, agriculture, manu- 
facturing, sales and distribution, and government. 

Tens of thousands of such people are flying constantly in order that 
they may be present at more different places in a given period of time, 
to consult, confer, inspect, decide and lead in a manner impossible to 


William Lear Sr. and William Lear Jr. inspect Lear Inc.’s Cessna 310 fitted with full 
Lear radio, navigation and autopilot equipment. The aircraft was flown by Bill Jr. 
from Detroit to Geneva in just under 26 flying hours; route: Goose Bay, Bluie West 1, 
Keflavik, Paris. 
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accomplish from a distance, even with television. Their numbers and 
their trip frequencies are steadily increasing, their ports of call every 
town in America. 


Only in this way can they carry on interviews marked by special 


jargons, technical illustration, alphabetical symbols and a wealth of 


implied background, and then reach conclusions at a glance in pretty 
much the same way as men did in the days before printing was invented. 

Let*s face the fact that in national and world business the airplane 
has become an indispensable means of communication, made essential 
to nearly all commercial and professional activities because of their 
increasing complexities and swift development. 


Consider that it already requires at least 22 years of study to approach 
competency in any given science or profession, before even starting to 
absorb the ever-increasing mass of advanced theory and practice. 
After you add 10 or 15 years of practical experience to such an education, 
you have left mighty few years of top usefulness. This places a new 
premium on time-saving. Such people have turned more and more to 
national and international conferences and to “centers of learning” in 
their efforts to keep reasonably abreast and to exchange thinking. They 
repeatedly complain that progress in isolation is impossible, and fret 
over the restrictions of nationalistic boundaries. 


It looks like the enormously voluminous, specialized know-how 
which we moderns are generating in all fields soon will get so complex 
that it must always be shipped in the only feasible container—the human 
brain. Shipped frequently, freely and at terrific speeds, as the accepted 
way of conveying intelligence between peoples and between their various 
seats of government, intellectual, and technical effort. 


When modern scientists do have the opportunity to commune as in 
the days of the Greek and Arabian savants, they obviously are not 
concerned with simply expressed ideas, but in a most intimate inter- 
change that involves silences, innuendos, gestures and much mathemat- 
ical illustration. Knowledge has piled up to a point where if there were 
not the occasional short-cut of personal contact, there would remain 
no time for thought itself. The thinkers would all be busy reading reports. 


J.A.L. Orders Jets 


Japan’s international flag airline, Japan Air Lines, is rapidly rising to 
world-wide prominence. Already the company is operating across the 
Pacific to San Francisco with Douglas DC-6Bs and hopes to open a 
regular service to Brazil soon. Its immediate expansion plans call for 
services chiefly to South East Asian points, but it also expects to fly to 
Europe and the United Kingdom at a later date. 

In order to provide the carrying capacity which will be required, the 
company some time ago ordered five Douglas DC-7s and quite recently 
it also jumped on to the jet liner bandwagon by awarding a contract to 
Douglas Aircraft Co. for four Douglas DC-8 four-jet transports costing 
in excess of $27,000,000, including spares. 





On February 10th Japan Air Lines signed the contract for four Douglas DC-8 jet 
airliners. Picture at left shows J.A.L. President Seijiro Yanagita (centre, seated) signing 
the order at his Tokyo office. The J.A.L. President is flanked (left) by J. A. Dundas, 
General Counsel for Douglas, and (right) by C. P. Grady, Assistant Director, Inter- 
national Commercial Sales, Douglas Aircraft Co. Standing behind, left to right, are 
Shizuma Matsuo, J.A.L. Managing Director; Kanbu Ishikawa, Director; J. L. Burton, 
Douglas engineer; B. D. Schwab, Douglas service representative in Japan: Yoshito 
Kojima and Tetsuo Oba, J.A.L. Directors. — Picture at right shows an artist’s impression 
of a DC-8 in Japanese Air Lines colours. 








Is it reasonable to suppose that after another 50 years of accelerated 
accumulation of both knowledge and problems in business, professions 
and science, it will any longer be possible to convey ideas and solutions 


except by personal contact ? 


When the world has twice its present population and four times 
present requirements for food, goods and understanding, may we not 
need to “materialize” specialized wisdom instantly wherever it is called 


for? 


If so, we can conceivably “materialize”? a man halfway around the 
world at 3,000 miles per hour in about the time required now to get 
a cablegram delivered. Once this new medium is recognized as a means 
of communication, rather than transportation, there will be no limit to 
the speed desirable, and as that speed is needed it will be made available. 


All the traffic lights look green to me. | believe the prime need of 
the next century is for the fastest possible communication among the 
key people who will bear the responsibility for forging the kind of “one 
world” that can sustain many more billions of people in comfort. The 
speed we need will follow the curve of feasible velocity prediction that is 
already almost perpendicular on our engineering charts. Automatic 
flight controls whose principles are used today in guided missiles will 
stabilize and navigate many thousands of man-carrying capsules at high 
supersonic speeds, permitting specialists to have conferences on several 
different continents daily. 


Except for the elements of speed and all-automatic control, this will 
be done in much the same manner, and for about the same reasons, 
as it is being done today by corporations and individuals communicating 
daily by means of 22,000 business airplanes over the counties and 
States of America. Some of these airplanes will be jet-propelled within 


the next year. 


The world need for rapidly extending this communication network 
is as clear as was the need for fire to equip man for the Ice Age, writing 
to pass along his experiences, and wheels on which to collect together 


his possessions. 
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Transport 


Au of the major U.S. aircraft accessories 
manufacturers are making strenuous bids to 
capture the multi-million-dollar market for 
things to stuff into the jet transports now on 
order for the world’s airlines. 

One of the firms which has announced its 
active interest in the commercial jetliner acces- 
sory field is the AiResearch Manufacturing 
Company, a Division of The Garrett Corp., 
whose executives are awaiting, with fingers 
crossed, the results of a recent publicity move 
in which they displayed a jewel-like $4,000 
plastic model of a hypothetical jet transport 
and organized two days of fast-moving sales 
talks to airline engineers, in an effort to impel 
the airlines to specify “self-contained” jetliners 
to the airframe companies. 

A better descriptive probably would be 
‘‘self-sufficient’’", for what AiResearch has in 
mind is engineering of the U.S. jet transport 
to be wholly independent of all present ground 
handling equipment supplying power for 
engine starts, heating, cooling and other exte- 
rior-powered functions. Should the airline and 
airframe people “buy” the package, AiResearch 
would be in a position to sell no less than 
125 major system components. 

This is not to imply, of course, that the 
enterprising components company stationed 
beside Los Angeles International Airport will 
have everything to itself. The battle to supply 
the stuffing of the golden goose of the jet age 
will be a pitched one, with many manufacturers 
equally keen to sell their own versions of the 
equipment AiResearch proposes. 

A quick scanning of the AiResearch model 
shows six groupings of components which 
\iResearch engineers feel should be tucked 
here and there into tomorrow’s transports: air 
conditioning system of 25 components; pres- 


surization, 4 components; pneumatics, 27 com- 
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Self-Sufficient 


@ Air Conditioning System 


Refrigeration Turbines 

Heat Exchangers 

Water Separators 

Humidifier Systems 

Cabin Temperature Controls 

Air Flow Regulators 

Pneumatic Air Shutoff Valves 

Power source (gas turbine compressor) 


Regulator Valves 
Ram Air Turbine 
Check Valves 


Shutoff Valves 


@ Pressurization System hime tenn 


Cabin Pressure Controllers 
Outflow Valve 
Safety Valve 


Air Turbine Starters 


4] De-Icing, De-Fogging, and 
Defrosting Systems 


Automatic Temperature Controls 
Modulating Valves 


Pressure Reducer Valves 


Total Temperature Transducer 
Mechanical Advantage Shifter 
Mechanical Advantage Control 
Cruise Control Computer 

Variable Area Actuator 

Engine Pressure Ratio Transducers 
Pitot Static Pickup 

Static Pressure Transducer 
Pressure Ratio Transducer 

Three Axis Accelerometer 
Elevator Trim Servo System 
Supersonic Inlet Computer Control 
Indicators 


© Air Data Computer System 


© Pneumatic System 


Gas Turbine Units 


Air Turbine Motors ducers 


ponents; de-icing, de-fogging and de-frosting 
systems, 35 components; an air data computer 
system of 35 components, and a composite of 
miscellaneous units including oil temperature 
regulators. 

On the possibility that visiting engineers 
might be a bit taken aback by so radical a pro- 


Central Air Data Computer 
Servoed Air Stream Direction Trans- 


© Miscellaneous Units 


Oil Temperature Regulators 


posal, AiResearch has provided a ready com- 
promise in the form of a model truck which, 
backed under the nose of the jetliner, could 
supply ground air conditioning and electric 
power while serving at the same time as a tug 
to tow the transport without waste of the 


plane’s precious fuel supply. 


For engineers not wholly convinced of the self-sufficiency premise, AiResearch showed an aircraft model with a ground- 
handling accessories truck in position to supply cabin ventilation and electric power. The truck would also serve to 
tow planes in the airport area. 





== 























A Royal Canadian Air Force Canadair-built F-86 Sabre 
over Montreal. Immediately above the aircraft nose is 
International Aviation Building, headquarters of the 
International Civil Aviation Organization and _ the 
International Air Transport Association, as well as the 
offices of Trans-Canada Airlines. 





Canada’s 
Aviation in 1956 


ian years ago military contacts between 
the United States and Canada were limited to 
the annual hockey match between West Point 
and the Royal Military College. Today, these 
two North American nations have put their 
whole defence organization on a common basis. 
They are jointly building several radar warning 
chains in the North of the continent, they hold 
joint Army, Navy and Air Force exercises and 
have agreed to remove all military frontier 
formalities. 

Why has Canada come to occupy such a key 
position in the New World? Why has it today 










tory of the world’s most northerly country 
much “‘hotter’’. 


Last but not least, however, Canada owes its 
present position to the fact that for years it has 
enjoyed a stable, clear-sighted Government, 
with a Prime Minister, Foreign Minister and 
Transport Minister who have made interna- 
tional cooperation their motto. It is a historical 
fact that Prime Minister Louis St. Laurent was 
the first to call for the creation of N.A.T.O. 


In the civil field Canada succeeded in attract- 
ing the headquarters of I.C.A.O. and 1.A.T.A., 





For many years Canada has had a stable, farsighted Government which has made international cooperation its motto. 
Left, Prime Minister Louis St. Laurent; centre, Defence Minister Ralph O. Campney; right, Transport Minister 


George C. Marler. 


an undeniable right to a voice in all matters of 
world aviation—civil or military ? 


This rise in importance, which did not begin 
until World War Il—despite the fact that 
Canada’s contribution to the development of 
aviation goes back to the earliest years of 
powered flight—has been due to a variety of 
causes. 

For one thing, a number of leading British 
and American aircraft firms decided during and 
after the war to establish branches on Canadian 
territory. At the same time there began the 
development of long-range aircraft, for which 
distances such as Canada-Europe (3,000 miles) 
or Canada-Siberia (4,000 miles) are no longer 
an insuperable obstacle. The gradual conquest 
of the Arctic not only led to the transfer of 
certain air routes but also opened up new 
strategic concepts which have made the terri- 






the two top organizations in world air transport, 
to Montreal. 


It is therefore understandable that aviation 
in Canada should have advanced by leaps and 
bounds since the war, to an extent beyond the 
world average. The aircraft industry, which in 
1947 comprised a dozen firms with total sales 
of roughly $ 44,000,000, had grown by 1955 
to 47 firms whose annual revenue exceeded 
$ 346,000,000. Passenger volume on air services 
rose from 1,308,000 to 2,900,000 between 1949 
and 1954. And Air Force appropriations under 
the defence budget climbed from $ 230,000,000 
in the 1950-51 fiscal year to $ 880,000,000 in 
1955-56. 


From licence production to national designs 


Up to the end of World War II the Canadian 
aircraft industry lived entirely by producing 
foreign aircraft and engines under licence. The 
following anecdote, taken from A. V. Roe 
Canada Ltd.’s 10th Anniversary edition of “‘Jet 
Age,” illustrates the situation. 


In 1942 the Japanese were concentrating 
strong forces in the Aleutians for a possible 


Avro Aircraft Ltd., of Malton, Ontario, the main aircraft production firm under A. V. Roe Canada, which was founded 
in 1945 and converted into a holding company in 1955. The nine production plants now employ 22,000 people. 
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Orenda Engines Ltd. (Plant Two) at Malton, Ontario, A. 


attack on Canada’s West Coast. The Royal 
Canadian Air Force was desperately short of 
first-line aircraft to meet the threat. An 
R.C.A.F. officer was therefore detailed to 
appear before an “aircraft allotment conference 
of non-Canadians to plead for aircraft which 
had been built in Canada by Canadians—but . . . 
under a licence from the original manufacturer 
which gave Canada no jurisdiction over the 
finished product.” The aircraft were assigned 
to Russia. The officer said later: “I realized 
right then, walking out of that room and 
feeling every inch a failure, that until we didn’t 
have to tip our hats to anyone to get air- 
craft when we needed them, we’d never 
have the air force a first-rate nation really 
deserves.” 


Even today, licence production still forms 
a substantial part of Canada’s output. However, 
no fewer than five of the eight types in produc- 
tion at the end of 1955 were of pure Canadian 
design (airframes, engines, equipment). As for 
imports of flying equipment, Thor E. Stephen- 
son, Director of the Aircraft Branch, Depart- 
ment of Defence Production, recently stated 
that the R.C.A.F. had received 3,700 new air- 





7, Roe Canada’s engine firm. 











Between 1952 and 1955 more than 2,500 Orenda jet engines were built for the R.C.A.F.’s 


Canadair F-86 Sabres and Avro CF-100s. 


craft during the past five years, of which only 
700 had to be purchased abroad. 


The aircraft industry’s revenue from deliv- 
eries of aircraft, power plant and parts devel- 
oped as follows, accof@ing to the Dominion 
Bureau of Statistics: 1952: $ 244,607,320; 
1953: $ 398,744,000; 1954: $ 345,978,065. 


As regards prospects for 1956, the annual 
report of the Air Industries and Transport 
Association of Canada (to which the Canadian 
airlines also belong) published in November 
1955 was somewhat reserved: 


oer 


The industrial side of the industry has 
dampened its production tempo of estab- 
lished types and is turning to the lesser 
volume of development of a new cycle in 
the never-ending search for better products. 
Another harbinger of the new situation 
appeared in the Government’s budget where 
there was a 25%, cut in proposed aviation 
products purchases for the fiscal year of 
1955-56. The reason for this new trend, of 
course, is that our Canadian and allied forces 
are at a suitable level of readiness in the air, 
considering the relaxed tensions in the 


Assembly shop for the Avro CF’-100 all-weather jet fighter, with which R.C.A.F. fighter squadrons stationed in Canada 


are equipped. 
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world... While there has been a reduction 
of volume and some belt tightening, partic- 
ularly among the smaller subcontractors, 
the base of the industry appears solid and the 
future not too dim.” 


Canadair President Geoffrey Notman spoke 
more clearly when he warned a commission 
investigating Canada’s economic prospects at 
the end of January 1956 that the nation’s 
aircraft industry could be crippled if Govern- 
ment aid is not forthcoming in slack times. The 
manufacturers would lose some of their key 
men if they could not be occupied. Many 
Canadian engineers and scientists were already 
moving to the United States. 


Replying to such expressions of anxiety, the 
Department of Defence Production gave the 
comforting assurance that output of military 
aircraft would not fall below 70% of the 
total for last year. 


At any rate there would appear to be no 
cause for concern as regards the position of 
the R.C.A.F.’s eight main contractors—Avro 
Aircraft, Canadair, Canadian Car & Foundry, 
Canadian Pratt & Whitney, de Havilland, Fleet 
Manufacturing, Orenda Engines and Rolls- 
Royce. 









The following is a brief survey of the indi- 
vidual enterprises: 

A.V. Rok Canaba Lrp., Malton, Ontario 
(15 miles northwest of Toronto)—parent com- 
pany of Avro Aircraft, Canadian Car & Found- 
ry, Canadian Steel Improvement and Orenda 
Engines—is a member of Britain’s Hawker 
Siddeley Group. The original company was 
founded on December 1st, 1945, when Sir 
Roy Dobson (of Avro Ltd., England) acquired 
the Government-owned Victory plant at Mal- 
ton which had been producing Avro Lancaster 
bombers under licence during the war. The 
labour force was then 300. Today the concern’s 
nine production plants cover a total area of 
5,400,000 sq. ft. and employ 22,000 people. 


On January 1st, 1955, the firm was reorgan- 
ized and now controls the four above-men- 
tioned production companies. 











Canadair Ltd., of Cartierville Airport, Montreal, one of the six production divisions of 
General Dynamics Corporation, New York. 


Avro Aircraft Ltd., Malton, Ontario, the 
group’s main aircraft manufacturer formed 
from the old Aircraft Division took over 
production of the R.C.A.F.’s first jet aircraft, 
developed by the parent company, the CF-100 
long-range all-weather fighter with which nine 
R.C.A.F. squadrons stationed in Canada are 
equipped and which is also to be delivered 
during 1956 to the Canadian N.A.T.O. units 
stationed in Europe. 

Meanwhile the CF-105 supersonic delta- 
wing fighter is nearing completion, and the 
Government recently ordered a pre-production 
batch for test purposes. Production in quantity 
will necessitate further plant expansion, the 
cost of which is estimated at $ 5,000,000. At the 
end of 1955 Avro Aircraft employed 8,000 
persons. 

Avro Aircraft has a design study contract 
with the United States Air Force relative to a 
unique concept of fighter aircraft being com- 
monly referred to in the popular phrase of 
“flying saucer.” A tremendous amount of 
interest is being shown by international avia- 
tion in the progress of this project. Avro Air- 
craft and Bureau Technique Zborowski, 
Brunoy, France, have announced that they have 
concluded an agreement with regard to tech- 
nical co-operation on a design study by Bureau 
Technique Zborowski of a supersonic target 
drone aircraft of the coleopter conception. 


Orenda Engines Ltd., Malton, Ontario, A. V. 
Roe Canada’s engine manufacturer formed 
from the old Gas Turbine Division, has deliv- 
ered more than 2,500 Orenda jets since 1952 for 
the R.C.A.F.’s Canadair F-86 Sabres and Avro 


Quantity production of the Canadair F-86 Sabre jet tighter (North American Aviation 
licence), almost 1,500 of which have been delivered to the R.C.A.F., the R.A.F., 





and the Greek and Turkish air forces. 





The first Canadian-built Doman-Fleet LZ-5 helicopter 
hovering near Chateau Frontenac, Quebec City. 


Trans-Canada Airlines ordered 25 Vickers Viscount turboprop transports — the 


four of which were delivered in December 1954 —and became the first airline to operate 


this class of aircraft in North America. 


CF-100. A recent Sabre order from South 
Africa should keep production going for some 
time. — The new PS-13 engine (more than 
20,000 Ibs. static thrust), developed for the 
CF-105 fighter among others, is undergoing 
tests and has also aroused interest in the U.S. 
Air Force. The American authorities are 
believed to be considering licence production 
in the United States... In other words, the 
Canadian industry may have succeeded in 
advancing from purchaser to seller of licences 
within a brief decade. 

Canadian Car C Foundry Ltd., Fort William, 
a firm recently taken over by A. V. Roe Canada, 
at present produces North American Harvard 
trainers and parts for the Beech T-34 Mensor 
and the Grumman CS2F anti-submarine air- 
craft. 

Canadian Steel Improvement Ltd., Etobicoke 
near Toronto, a metallurgical plant (aluminium, 
magnesium, steel etc.) acquired by Avro at the 
end of 1955, makes titanium turbine blades 
among other products. 


* 


CANADAIR LimrreD, Cartierville Airport, 
Montreal, one of the six production divisions of 
General Dynamics Corporation of New York. 
Formed in 1944, it has, since 1947, been an 
important subsidiary of the Corporation, and at 
present employs approximately 9,000 persons. 
Its production programme includes the F-86 
Sabre jet fighter, of which almost 1,500 have 
been delivered to the R.C.A.F. in Canada and 
abroad, to the R.A.F., and the Greek and 
Turkish air forces. Sufficient Mark VI Sabres 


first Canadian Pacific Air Lines, of Vancouver, operates its extensive overseas network, 


including the Arctic route Japan —Canada — Europe, with Douglas DC-6Bs. 

















to equip two squadrons of the South African 
Air Force are to be supplied to the South 
African Government. Canadair also produces 
the T-33 Silver Star jet trainer, more than 500 
of which have been supplied to the R.C.A.F. 
for its training programme, and is now build- 
ing the CL-28 maritime reconnaissance aircraft, 
a re-engineered and redesigned version of the 
Bristol Britannia. The first of these aircraft, the 
largest ever built in Canada, will come off the 
production lines either late in 1956 or early in 
1957. Canadair has also long had a prominent 
role in Canada’s guided missile programme and 
is currently working with Atomic Energy of 
Canada Limited on the design and development 
of atomic reactors. This places the company in 
a position to design and manufacture industrial 
atomic products and to analyze nuclear prob- 
lems for others. 


* 


Rouus-RoyceE oF CANADA Ltp., Montreal, 
was founded in 1947 asa subsidiary of the British 
company. With a labour force of approximately 
500, the firm produces and maintains jet and 
piston engines for Canadian aircraft (R.-R. 
Nene for T-33 trainers etc.). 


Der HAVILLAND AIRCRAFT OF CANADA, LTD., 
Canada’s oldest aircraft manufacturer which 
began operations in 1928 (with a staff of three), 
has specialized in the production of smaller 
multi-purpose aircraft, such as the Beaver and 
the Oster, for military and civil use (military 
communications, bush flying, taxi services). 
Export business is good. For example, 60% 
of the Beavers produced in 1955 were shipped 
abroad, in particular to South America. During 
the past two to three years roughly 400 Beavers 
and 100 Osters have been supplied to the U.S. 
Army. 


a 


CANADIAN Pratt & WuitNey AIRCRAFT Co. 
Lrp., Montreal, a subsidiary of United Aircraft 


Air Marshal CC. R. 
Slemon, Chief of the 
Air Staff, Royal Cana- 
dian Air Force, the 
only officer who has 
served with the 
R.C.A.F. uninterrup- 
tedly since its creation 
in 1924. 





Corporation, of East Hartford, Conn., was 
established in 1928 and now employs a labour 
force of 1,800. It manufactures R-1820 engines 
for the Royal Canadian Navy’s Grumman 
CS2F-1s, as well as engine and propeller parts. 
Other activities include sale, overhaul and serv- 
icing of products of United Aircraft Corpo- 
ration and Borg-Warner Corporation. 


ok 
BristoL AEROPLANE COMPANY OF CANADA 


(1956) Lrp., Montreal, is the parent company 
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A substantial share of Canada’s air transport volume falls to the ‘“‘bush’’ operators —roughly 300 very active charter 
companies which operate passenger and freight services with smaller multi-purpose aircraft and perform other air 
duties in particular in the Canadian North and Northwest. — Picture shows a D. H. Beaver belonging to Eastern 
Provincial Airways, which operates between Newfoundland and Labrador. 


of the Bristol group in Canada and controls 
the following enterprises: 


Bristol Aero Engines, Ltd., Montreal: main- 
tenance and overhaul of British and American 
engines. 


Bristol Aero Engines (Western) Ltd., Van- 
couver: engine maintenance and overhaul. 

Bristol Aircraft (Western) Ltd. (formerly 
MacDonald Bros. Aircraft Ltd.; acquired by 
Bristol in 1954), Winnipeg; production of 
engine parts under subcontract, conversion of 
aircraft, production of accessories. 


* 


Equipment Industry 


Lack of space precludes mention of more 
than three examples of Canada’s rapidly grow- 
ing equipment industry. 

Canadian Aviation Electronics Ltd., Ville St. 
Laurent, Quebec: research and development 
in the fields of aerodynamics, computers, radar, 
fire control systems. Assembly of flight simu- 
lators (Curtiss-Wright Dehmel) and automatic 
pilots (Lear L-5 and F5). 


Fleet Manufacturing Ltd., Fort Erie, Ontario: 
radar and microwave equipment, aircraft parts; 
helicopters (Doman-Fleet). 


PSC Applied Research Ltd., Toronto, Onta- 
rio: navigation instruments, e. g., the R-Theta 
navigation computer (to be described in a later 
issue of Jnteravia); recording cameras, measur- 
ing instruments etc. 


Canada’s transport hunger 


With its vast territorial area, its relatively 
sparse population and the difficulty of access 
to its northern and western provinces, Canada 
is more dependent on air transport than most 
other countries. Even when Canada in its 
present form was set up in the middle of the 
19th century, the transport question played an 
important part; a number of provinces agreeing 
to join in only when assured of adequate rail 
connections. 

Despite all technical advances this transport 
shortage has persisted throughout the past 
century. It has even left its mark on Canada’s 
air transport figures for 1955. The Air Indus- 
tries and Transport Association’s annual report 
remarks: “‘On the transport side, the problems 
have been those of production rather than 
sales.” 

The expected record figures for the year 
are due in part to the participation of non- 
scheduled operators in the DEW and Mid- 
Canada radar warning chain projects. But the 
“Big Two” also report peak performance in 
all branches of operation: 

“Trans-Canada Air Lines’ new l/iscount 
services and flying merchant freighters have 
indeed placed T.C.A. among the world’s 
leading courriers. Canadian Pacific Air Lines, 
with its new Polar route to Europe, and 
eastern Canadian terminals for its Latin- 
American services, can nearly say... that it 
spans the world...” 

Incidentally, the expression “Big Two” for 
Canada’s scheduled operators is no longer 


The Royal Canadian Air Force has contributed no fewer than twelve fighter squadrons to N.A.T.O. forces in Europe. 
They are stationed at Grostenquin and Merville, France, and Zweibriicken and Bad Soellingen, West Germany. Here 
the arrival of No. 2 Fighter Wing at Grostenquin in October 1952. 

















































Avro CF-100 all-weather long-range fighter of the R.C.A.F.’s European squadrons 
(with rocket projectiles) over the south coast of England. 


applicable in the light of recent events. Today 
there are three, since at the end of December 
1955 the authorities approved the merger be- 
tween Pacific Western Airlines and Queen 
Charlotte Airlines, both of Vancouver. The 
new Pacific Western Airlines is a worthy match 


for T.C.A. and C.P.A.L. 


* 


Royal Canadian Air Force 


The Canadian defence programme for 1955- 
56 again covers the same three tasks for the 
armed forces: defence of the homeland, cooper- 
ation with the United States forces and cooper- 
ation with N.A.T.O. 

Comparative figures for personnel strength 
and budget appropriations for the three services 
show clearly the importance which the Depart- 
ment of National Defence attaches to the 
Royal Canadian Air Force. In the 1955-56 
defence programme the maximum peacetime 
strength of the regular services was fixed at 
120,000 officers and men, divided among the 
three services as follows: Army 49,000, Navy 
20,000, R.C.A.F. 51,000. 

In the Department of National Defence’s 
procurement programme for 1955-56 the item 
“aircraft and engines” takes first place: 


Piasecki helicopter of the Canadian search and rescue 
service towing a Cessna, which has made a forced land- 
ing on thin ice, to a safe take-off point. 





Force. 





Canadair T-33 Silver Star jet trainers (Lockheed licence) of the Royal Canadian Air 


Expenditure for the three defence forces (in thousands of dollars) 








1950-1951 1951-1952 1952-1953 1953-1954 1954-1955 1955-1956* 
oo SO ee 99,849 182,371 260,296 289,031 315,000 323,318 
‘ail, ee 231,665 473,066 503,390 436,376 401,085 500,312 
dA esis. 230,553 650,525 912,710 914,984 819,000 880,404 





* Estimate 


Procurement funds 1955-56 (in thousand dollars) 


PGTATE GAG GRGINGE. asic ci icis8c disses 324,514 
MND dice ink 0 080d 65 otisueee ve danpekeuen 73,000 
I 646.5460 Sa besersvaecurbeataseauns 57,543 
WHEE. 6 04340.5 540000000045 000840 500RR—0 008 5,769 


How does the R.C.A.F. use its funds? By 
the end of 1955 the planned strength of 41 
squadrons had been reached. Of this total, 
twelve fighter squadrons are stationed in 
Europe, three each at Grostenquin and Mer- 
ville (France), Zweibriicken and Bad Soellingen 
(West Germany). These squadrons are all 
equipped with Canadair F-86 Sabre jet fighters. 


In comparison there are only nine regular 
squadrons, equipped with Avro CF-100 Canuck 
all-weather long-range interceptors, for the 
defence of Canadian home territory. 


Canada’s contribution to Western defence, 
however, is by no means limited to the station- 
ing of fighter squadrons in Europe. In 1950 
the training courses for Allied air force per- 
sonnel, begun during World War I, were 
resumed, and by 1955 more than 4,000 pilots 
and navigators from nine N.A.T.O. countries— 
Belgium, Denmark, France, Holland, Italy, 
Norway, Portugal, Turkey and the United 
Kingdom—had been trained. To maintain this 
training organization and provide other assis- 
tance to Europe under the arms aid agreements 
(supply of arms and contribution to N.A.T.O.’s 
infrastructure), Canada spent more than a 
billion dollars between April 1st, 1950 and 
March 31st, 1955. 

In other words, Canada remains true to 
what appears to be Prime Minister St. Laurent’s 
motto: /nternational safety first! 


toyal Canadian Navy F2H3 Banshee carrier-based all weather jet fighter. 
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nary female. 





craft during the Queen’s visit the other day— 


they fly like chickens and blow steam out of 
their engines, see? As regards late, you go and 
write two whole issues about jet transports, 
although they will be useless when they are 
finally ready. Nobody will fly by steam chicken 
because by that time we shall all travel by 
radio... Honeybelle, we manage to say, you’ve 
been taking dope. 

Dope yourself, she replies, Mr. Lear says so. 
The William Powell Lear, the man who wrote 
a story for this issue. And she thrusts her 
paper under our nose—‘‘Le Courrier Inter- 


planétaire’’, published by a Professor Nahon 


in Lausanne. This “Courrier”? quotes “The 
Grand Rapids Herald” whom William P. is 
supposed to have told in an interview that, 


Win late again, smiles Esmeralda, our 
Favourite Air Hostess, waving something 
resembling a newspaper at us. Missed the bus 
again with your steam chickens... since all matter consists of vibrations, the 
chickens, and late? we gasp at this extraordi- human body can be reduced to vibrations and 
relayed electronically to every point of the 


Of course, she says, always I forget that globe and put together again—in practically 


you’re not up-to-date. Steam chicken is the 
Why, asks Esmeralda dramatically, spend 
even five hours to fly to New York ? Devibrate 


newest name the West Africans gave jet air- 





yourself in Paris or in London, revibrate your- 
self in New York within a thousandth of a 
second, and all your jets and ships and railways 
can go on the junk heap. And, she adds hope- 
fully, just think how wonderful it would be 
if they got their circuits crossed and instead of 
reappearing as Esmeralda in New York | 
were to turn up as Marilyn Monroe in Holly- 
wood ? 

Please, we say, please go away, Esmeralda. 
Go jump into a radio box and come out again 
in the Tonga Islands—as Queen Salote, if 


you must. 


SAAB A32 LANSEN IN PRODUCTION 


Deliveries of the Saab A 32 Lansen two-seat jet- 
powered ground attack aircraft to the Royal Swedish 
Air Force have already been going on for some time. 
The first unit to be equipped with the new machine, 
which thanks to its extensive radar equipment can be 
used in all weathers—as well as, needless to say, at 
night—was the Blekinge wing (F-17) at Kallinge air 
base in southern Sweden. The Lansen is gradually to 
replace the older Saab B18B and T18B ground 
attack aircraft (with piston engines) and the Saab 
A 29 (ground attack version of the J 29 jet fighter) and 
A 28 Vampire. In addition, the Swedish ground attack 
units are to be reinforced by 25 % under the current 
defence budget, so that Saab need have no worries 
about follow-up orders. 


The accompanying picture shows the preliminary 
assembly line for the 42 ft. 8 ins. wing (right fore- 
ground) and for the rear fuselage (rear), and the final 
assembly line (far left). The guide rails for the large 
Fowler flaps, for example, are clearly discernible. 
Power plant is the Rolls-Royce Avon RA.7 axial- 
compressor jet of approx. 7,500 Ibs. thrust (without 
reheat), which would deliver roughly 9,500 Ibs. of 
thrust with afterburner. The Lansen is equipped with 
two Saab ejection seats and armed with four 20-mm 
cannon and rocket projectiles. It can also carry 
bombs and guided missiles. Max. speed approx. 
700 m.p.h., landing speed 125 m.p.h., service 
ceiling approx. 50,000 ft., normal gross weight 
approx. 22,000 Ibs. 
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AVIATION POLITICS 


@ American Life Insurance Companies are lend- 
ing money to U.S. airlines at a rate five times higher 
than at the end of 1954. Over the past year, insur- 
ance companies have granted loans to airline 
operators amounting to $ 385,000,000, and this 
total may be doubled in the near future. Many of the 
loans are on a long-term basis, and this marks a 
shift of policy for the airlines who have generally 
borrowed from the banks for five year terms or less. 
Insurance officials say they are willing to back the 
new jet transports so heavily because “‘we do not 
think they will be made obsolete by anything faster 
for at least a decade”’. 


@ Pan American World Airways has placed an 
order for another three Boeing 707 jet airliners in 
addition to the 20 ordered last October. Some obser- 
vers believe that the three additional aircraft may 
be destined for an airline with which P.A.A. closely 
cooperates or plans to do so, possibly in Europe. 
In this connection the name of Lufthansa comes to 
mind, which recently was known to be actively 
interested in the Boeing 707. 


@ Linee Aeree Italiane has ordered four Lock- 
heed L-1649A Super Constellations for delivery in 
1958. Total price for the four, including spares, is 
$ 12,000,000. The Super Constellations will be used 
on direct Rome-New York services. Flying time 








What's in the Air?* 


heed Ekectra turboprop transports, has now 
ordered—according to present reports—twelve 
of these aircraft. 


@ Georges Héreil, President of Société Nationale 
de Constructions Aéronautiques du Sud-Est, 
recently visited Melbourne, Australia, to open a 
sales campaign for the S.N.C.A.S.E. Caravelle 
medium-stage jet transport. Trans-Australia Air- 
lines has already shown great interest in the aircraft. 


@ French demonstration tour: A Max Holste 1521 
Broussard and a SO.1221 Djinn helicopter are mak- 
ing a demonstration tour of Djakarta, Rangoon, 
New Delhi, Karachi, Damascus and Beirut. The 
two aircraft are transported by two Nord 2501 
Noratlas. 


@ Problems of navigation over the Atlantic were 
discussed at a special meeting held in Paris at the 
end of February by the Council of the International 
Civil Aviation Organization. The conference set 
up a new system of position reporting for North 
Atlantic flights, which is recommended for intro- 
duction on May 1st, 1956. Pilots would then be 
required to report the position of aircraft on cross- 
ing fixed geographical lines corresponding to 
designated meridians of longitude or parallels of 
latitude. Under the present system, they have to 
report at hourly intervals. 





K.L.M. has moved its catering service to this new building (left). In the spotlessly clean, modernly-equipped kitchens 
are prepared the delicious meals served to passengers high above the clouds. 


12 hours. A Douglas DC-3 replacement will be 
chosen from among the following three types: 
Vickers I Zscount, Fokker Friendship and Convair 
440 Metropolitan, L.A.\. President Marcantonio 
Pacelli has announced. 


@ K.L.M. Royal Dutch Airlines, which at the 
beginning of the year took an option on ten Lock- 


* Extracts from Jnteravia Air Letter, daily international 
news digest, in English, French and German. All rights 
reserved, 


Three prototypes of the SEK. 5000 Baroudeur ground attack aircraft of S.N.C.A. 
ice-covered runways. The three Baroudeurs are seen on their take-off trolleys. 


@ An Interline Agreement has been concluded 
between Sabena and Aeroflot. From April onwards 
the Belgian airline is authorized to issue tickets 
for Moscow, Leningrad and other destinations in 
Russia, as well as for Peking. 


@ Lufthansa announces lower fares on domestic 
routes. A reduction of nearly one third will be 
granted on special return tickets valid for eight 
days. For instance, Hamburg-Munich return now 
costs DM 228, instead of DM 315. 


Dr. Ing. Giovanni Nasi, 
the new President of 
the Turin Internation- 
al Engineering show, 
which will be held this 
year from September 
29th to October 14th. 


@ The East German Lufthansa is described in its 
statutes as a “‘publicly-owned enterprise” and is 
under the control of the East German Ministry 
of the Interior. The airline is responsible for 
scheduled domestic and foreign services carrying 
passengers, baggage, freight and mail. In addition, 
like the Soviet Aeroflot, it carries out flights for 
geological, meteorological and mapping purposes, 
agricultural and forestry work, air taxi services etc. 
The Chief Manager and his five assistants are liable 
to the enterprise for any damage caused by any 
violation of their duties. 


@ An air transport agreement between Yugosla- 
via and Czechoslovakia provides for the introduc- 
tion of regular services between Belgrade and 
Prague at the end of May. 


@ El Al Israel Airlines resumed its Johannesburg- 
Tel Aviv service at the end of February for the 
first time since one of its Constellations was shot 
down over Bulgaria in July 1955. Until the Bristol 
Britannias on order are delivered early in 1957, the 
company is using Douglas DC-6Bs chartered from 
the French airline Union Aéromaritime de Trans- 
port. 


@ Creed Air Transport, on whose licence the 
unscheduled operator Tropic Airways operates 
between Johannesburg and Amsterdam, is in 
financial difficulties and has been put under judicial 
management. This has affected temporarily 3,000 
passengers booked to travel between South Africa 
and Europe between March and December. 
Arrangements have been made for scheduled 
operators and South Africa’s other charter airline 
Trek Airways to transport the company’s passen- 
gers until the situation is settled. 


@ Hercules Transport Vehicles, of Sydney, Aus- 
tralia, agents for Hiller Helicopters, of Palo Alto, 
California, has been authorized to import a Hiller 
360 helicopter for Trans-Australia Airlines. Aus- 
tralian National Airways, first Australian airline to 
set up a helicopter unit, who had previously 
applied unsuccessfully for permission to import a 
Bristol Sycamore, immediately pressed for equal 
treatement with the Government T.A.A. and has 
now received its permit. 


du Sud-Est. Take-off and landing can be carried out with complete satisfaction from snow or 




















AIRCRAFT INDUSTRY 


@ The U. S. aircraft industry has reinvested con- 
siderably over $ 1,000,000,000 of its own capital 
in research and development facilities and projects 
in the past five years. This is 20% of such invest- 
ment by the whole of U.S. industry. 


@ The General Atomic Division of General 
Dynamics Corporation has selected San Diego as 
the site of a $ 10,000,000 atomic research laboratory. 
Initially the laboratory will concentrate on basic 
research leading to the development of more 
efficient reactor systems. Dr. Edward Chester 
Creutz will direct the laboratory’s activities. 


@ Solar Aircraft Company's backlog of unfilled 
orders has doubled since the beginning of the 
company’s current fiscal year on May 1st, 1955, 
and amounted to $ 72,180,900 at the end of January 
1956. Net income for the nine months ended 
January 31st, 1956 was $ 838,726 or $ 1.23 per 
share, compared with $ 1,171,625 or $ 1.74 per 
share in the previous corresponding period. Sales 
were $ 37,437,118 ($ 48,346,019), and profit before 
Federal taxes and refunds was $ 1,632,226 ($ 
2,457,825). The directors voted the regular quar- 
terly dividend of 25 cents a share on the Common 
stock, payable April 14th to stock of record March 
31st, 1956. 


@ Boeing Airplane Company plans to spend an 
estimated $ 73,500,000 in the next three years on 
expansion and equipment. Projects already approv- 
ed by the Board of Directors include $ 20,000,000 
for a research and development centre andg$ 
9,000,000 for Renton plant expansion; general 
production and engineering requirements (tools 
and equipment), $ 8,700,000; missile research 
expansion $ 2,600,000; jet tanker-transport equip- 
ment support $ 2,450,000; a supersonic wind tunnel 
$ 1,350,000, etc. Other projects totalling $ 
26,000,000 in value are awaiting Board approval. 


@ Douglas Aircraft Company's net earnings for 
the fiscal year which ended on November 30th, 
1955, amounted to $ 28,215,262 or $ 7.65 a share, 
compared with $ 36,156,861 or $ 9.80 a share the 
previous year. Net sales totalled $ 867,504,228, 
compared with $ 915,216,705 in 1954. Income 
before taxes $ 58,422,306 ($ 79,991,242). Order 
backlog on December 31st, 1955, $ 2,138,000,000, 
of which more than half was for the Douglas DC-8 
jet transport. 


@ Lear-Tronic S.A. is the name of a _ holding 
company founded in Geneva, Switzerland, by 
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Rapid handling of the Regulus guided missile on board aircraft carriers is ensured by this trolley developed by Chance- 
Vought for the U.S. Navy. The missile can be loaded on the trolley on land. For launching purposes the trolley is 
connected with the carrier’s steam catapult and is jettisoned after the Regulus is launched. 


Lear Inc., Los Angeles, with a share capital of 
300,000 Swiss francs. The company will establish 
on behalf of Lear several European subsidiaries 
including the firm of Lear S.A., which has al- 
ready been founded in Geneva. The produc- 
tion programme covers radio and navigational 
equipment developed by Lear Inc. 


@ Canadair and Bristol Aeroplane Company arc 
in the midst of important discussions that could 
well lead to collaboration between the two com- 
panies in the production and development of 
various types of aircraft, according to Canadair 
President J. Geoffrey Notman. As may be recalled, 
both Canadair and Bristol formed part of the 
Bristol-Convair-Canadair group which recently 
discussed the possibility of jointly building the 
Type 187 turboprop transport, now to be devel- 
oped by Bristol and Short in England. 


@ The British Government has announced a five- 
year plan to spend about £ 87,000,000 on buildings 
and equipment for the education of scientists and 
technicians. 


@ Vautour production: Among the firms colla- 
borating in the manufacture of the |’ausour airframe 
are Société Nationale de Constructions Aéronau- 
tiques du Nord, Société Nationale de Constructions 
Aéronautiques du Sud-Est, Société Frangaise d’En- 
tretien et de Réparation de Matériel Aéronautique, 
Marcel Dassault, Louis Bréguet and Ratier Avia- 
tion Maritime. Hispano Suiza is supplying an 
undercarriage specially developed for the Vautour. 
The work carried out by S.N.C.A. du Sud-Ouest 
itself will represent only 25 percent of the total 
value of the | autour. 


Colonel C. W. King (left) and Engineer L. G. Fairhurst 


(right) have been elected to the Board of Directors of 
Rotol Ltd., Gioucester. 





INTER ISCOAVIA 


@ Piaggio & Co., Genoa, has received an order 
from the West German authorities for seventy- 
five P.149D training and communications aircraft. 
This aircraft is later to be built under licence by 
Focke-Wulf. 


GUIDED MISSILES 


@ The British guided weapons programme is 
concentrating mainly on defensive air-to-air and 
surface-to-air missiles. Surface-to-surface missiles 
are to be imported from the United States (the 
Corporal missile). There will also be Anglo- 
American cooperation on the development of long- 
range ballistic missiles. According to a state- 
ment by the Ministry of Supply, a fully automatic 
air defence system is to be created: 1) a complete 
network of long-range early warning radar (already 
in being); 2) this network is interlinked with tac- 
tical control radar assessing strength, speed and 
direction of raids; 3) this is further connected with 
tracking radar and associated ground-to-air weap- 
ons selecting individual targets for attack. 


@ The Bendix Talos guided missile is already in 
production and is later to replace the Douglas 
Nike target defence missile. This is regarded as 
confirmation of press reports that the United 
States will offer the Nike to both Israel and the 
Arab countries. 





Watson 


navigator D. A. 
Cairo record in an English 
Electric Canberra Mark & jet bomber. Flying time 3 hours 
59 mins., 9 secs. The previous record was held by a 
Comet I with 5 hours 6 mins., 58 secs. 


Pilot P. Hillwood (left) and 
(right) set up a new London 


@ A new TM-61 B version of the Martin Matador 
guided bomber has been tested for the first time. 
The TM-61B has a longer nose than the operational 
TM-61 Matador. 


@ General Dynamics Corporation has completed 
construction of a chain of 21 large radar stations 
on eight islands running from Florida out into the 
South Atlantic. Cost $ 10,000,000. The network, 
which has been established to control the course of 
Air Force rockets and missiles fired over the ocean, 
will go into service in April. Weapons shot from 
the U.S. Air Force’s Cocoa, Florida, launching site 
will be watched carefully by means of electronic 
instruments. Any missile which strays off its course 
will be destroyed by radio control before it can 
fall on a populated area. 


@ The first U.S. nuclear-powered submarine 
capable of firing guided missiles is shortly to be 
laid down at the Mare Island Naval Shipyard near 
Vallejo, California. Another six atomic-powered 
boats are included in the Navy’s budget estimates. 
Two conventional-powered submarines also capa- 
ble of firing guided missiles are under construc- 
tion, the Grayback and the Growler. Both will carry 
Chance-Vought Regu/us missiles. 























A McDonnell F-101.A Voodoo long-range fighter of the U.s. Air Ferce has been refuelled 
Voodoo shortly after making 


in flight for the first time. Picture shows the twin-jet 
contact with the tanker aircraft, a Boeing KC-97. 


@ Dr. O. M. Solandt, former head of the Canadian 
National Defence Ministry’s research and develop- 
ment department, has stated that in his opinion 
the Avro CF-105 will be the last manned interceptor 
designed and manufactured in Canada. Later, 
guided missiles will take the place of interceptors. 


@ The production of guided missiles, which are 
reportedly superior to both the American Nike 
and the Swiss Oerlikon rocket, is planned by the 
Japanese Defence Ministry under a_ three-year 
programme. Main points in the programme are: 
1) basic research; 2) tests with Oerlikon rockets; 
3) construction of a Japanese guided missile for a 
range of about 40 miles, a ceiling of 65,000 ft. and 
speeds of Mach 2.5 to 3. 


DEFENCE POLITICS 


@ West Germany plans to have 95,000 officers 
and men under arms by the end of 1956, including 
12,600 in the Air Force. Air Force Inspector 
General Panitzki hopes that from May 1957 


onwards it will be possible to create one operational 
squadron a month until the total of 20 squadrons 
is reached. A further interesting statement: “In six 
years’ time, the German Air Force hopes to be able 


to operate most of its squadrons from grass fields.”’ 


@ Air Electronics Officer is a new aircrew cate- 
gory introduced in the Royal Air Force. The air 
electronics officer will operate airborne radio and 
electronic equipment (not controlled directly by 
the pilot or navigator) and associated equipment, 
and will interpret and evaluate the information 
obtained. He will have control of all aircraft elec- 
trical supplies and will diagnose, and rectify where 
possible, any faults that may develop during flight. 
He will also supervise and train air signaller teams 
in the operation of their equipment and coordinate 
their tasks in the air. 


@ Pratica di Mare, south of Rome, is the biggest 
Italian air base built under the North Atlantic 
Treaty Organization’s infrastructure programme. 
The main runway and some of the ground facil- 
ities are already in operation. The 4th Air Brigade, 
whose | ampire fighters will be replaced by North 
American F-86Fs from the United States, is about 
to move from Naples-Capodichino airfield to 
Pratica di Mare. Capodichino will in future be 
reserved for civil aviation and for Allied aircraft 
flying to and from Allied Headquarters, Southern 
Europe. Pratica di Mare will also house the 
Air Force’s research and development centre which 
is to take the place of the pre-war flight test centre 


prove. 


at Guidonia. The first prototype expected at the 
new centre is the Sag/ttario 2, which is due to arrive 


in April. 


@ Anew flying programme for university students, 
to be known as Platoon Leaders Class (Aviation), 
will be introduced by the U.S. Marine Corps. 
Candidates will receive a total of twelve weeks’ 
training during vacations and upon graduation 
will be commissioned as second lieutenants in the 
Marine Corps Reserve. 


AIRCRAFT AND EQUIPMENT 


@ Prototype No. 1 of the Morane-Saulnier MS.760 
Paris four-seat jet communications aircraft has 
resumed its flight testing at Villacoublay Flight 
Test Centre, after a complete overhaul. A second 
prototype is to be used for static load tests, and a 
third will be ready for flight testing by the end of 
October 1956. 


@ The military operational testing of S.N.C.A. du 
Sud-Est’s SE.5003 No. 1 Baroudeur has proved the 
aircraft to have good behaviour during take-off and 
landing on snow-covered and icy runways. — The 
SE.5003 No. 2 has completed its flight testing at 
Toulouse Flight Test Centre. 


e@ A number of French sports, touring and training 
aircraft will be demonstrated at an airfield near 
Milan during the Milan Fair on April 16th and 
17th. The aircraft concerned are: the SIPA 
$.200 Minijet light jet trainer, the SIPA S$.1000 
Coccinelle sports two-seater, the Boisavia Mercurey 
and Paul Aubert PA.204 four-seat touring aircraft 
and the Bréguet 901 high-performance glider 
(towed by a Nord Norclub). 


@ The French firm of $.N.C.A. du Nord, which is 
producing the SS-/0 surface-to-surface guided missile, 
has developed a simulator to facilitate and speed 
up training in the use of this weapon. 


@ The Northrop F-89H Scorpion twin-jet all- 
weather fighter will carry six Hughes Falcon guided 
missiles, in addition to its standard load of rocket 
projectiles (104 x 2.75-inch rockets). This makes 
the H version of the F-89 into the U.S. Air Force’s 
most heavily armed fighter. 


@ The U.S. Civil Aeronautics Administration’s list 
of aircraft awaiting C.A.A. certification includes 
the following French types: Bréguet Deux-Ponts, 
Hurel-Dubois HD.32, Morane-Saulnier MS.760 


The Northrop SM-62 Snark jet-powered long-range guided bomber, whose maximum range is given as at least 


5,000 miles. 


Helicopters too can be refuelled in flight, as these two Marine Corps Sikorsky helicopters 


Paris, S.N.C.A. du Sud-Est SE.210 Caravelle, and 
the SE.3130 Alouette IT and SO.1221 Djinn heli- 


copters. 


@ A Cessna CH-1 helicopter has been fitted with 
a rotor with boundary layer control (makers: 
Prewitt Aircraft Co.f, for experimental purposes. 


@ A version of the Piasecki H-21 helicopter with 
two turbine engines is under development. This 
helicopter normally has‘a Wright R-1820 piston 
engine. 


@ The first U.S. Air Force interceptor squadron 
will be equipped with the Convair F-102A delta- 
wing type by the middle of 1956. By the end of 
the year tive F-102A squadrons are scheduled to 
be operational. 


@ The Boeing RB-47K, a photographic reconnais- 
sance version of the B-47 Stratojet six-jet bomber, 
is being delivered to the U.S. Air Force in undis- 
closed numbers. 


@ The F#H-2N version of the McDonnell Demon 
Navy fighter (Allison J-71 turbojet of 10,000 Ibs. 
thrust) will be delivered to U.S. Navy operational 
units for the first time this month. — The Mc Don- 
nell F3?H-2N is a new version of the Demon armed 
with guided missiles, now under test. 


@ Convair is reported to have a medium-stage jet 
transport in the project stage. This is said to be a 
four-engined low-wing monoplane for roughly 
80 passengers; gross weight approx. 155,000 lbs. 
The aircraft is to be equipped with thrust reversal 
for landing braking and be ready for flight testing 
by the end of 1958 or beginning of 1959. 


@ The price of the North American F-100 Super 
Sabre is given as roughly $ 640,000. 


@ The prototype of the Canadian Avro CF-105 
delta-wing interceptor will be ready by the summer 
of 1957, two years ahead of the original schedule. 


@ De Havilland Canada have a swin-engined commer- 
cial transport and cargo aircraft (piston engines) under 
development; payload 2.5 to 3.5 tons. 


@ Sovromtractor, Brasov, an industrial undertaking 
under Rumanian-Soviet management, has developed 
a twin-engined multi-purpose aircraft (feeder ser- 
vices, ambulance duties, etc.), designated I[AR-814. 
The organization has also built a single-engine type, 
the [AR-817, suitable, for example, for agricultural 
duties. — The earlier IAR-811 two-seats sports 
monoplane was also produced by the same firm. 


@ A new /ong-range interceptor is under development 
at Northrop Aircraft Inc. According to uncon- 
firmed reports, it is to have a delta wing. 


@ Engineer Filippo Zappata, Technical Director 
and head of the Design Office at Costruzioni Aero- 
nautiche Giovanni Agusta, of Gallarate, Italy, has 
completed a project for a 14-to-16-seat helicopter. 
Negotiations for production are in progress be- 
tween Agusta and Bell Aircraft Corporation. It is 
reported from Rome that close technical cooper- 
ation in the helicopter field is planned between the 
two firms. Engineer Zappata has also taken out a 
patent for a VTO aircraft. 
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‘ | ‘he part played by aircraft accessory equipment 


is all important. For operators of turboprop 
aircraft, it is essential that the propellers combine the longest overhaul 
life with the lowest overhaul cost. To achieve this, the development of 
the propeller must have proceeded in step with the gas turbine engine. 
Rotol propellers were the first turbine-driven aircraft propellers in the 
world to fly (September 1945) and since that time their development 


has been continuous. 


yvonne operated by engine-driven gear- 


boxes or air turbine motors, are also an 


essential requirement in modern aviation. A further operational 
requirement is simple and lightweight equipment for the exact 
synchronising of turboprop or turbojet engines, or for the accurate 
proportioning of fuel. Such equipment, which now forms an 
integral part in the systems of many military and civil transport 


aircraft, is representative of the research, design, development and 
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(@®= Around the World 


New Jet Liners to fly over five Continents 


It won't be long before jet airliners built by Boeing 
and Douglas are flying over Europe, Africa, Asia, and 
the Americas. Starting in 1959 these mighty transports, 
powered by jet engines made by Pratt & Whitney Air- 
craft, will fly the routes of the leading world airlines 
whose symbols are shown above. 

Flying times on long-distance routes will be cut about 
in half with the jet airliners. They will have far greater 
range and speed and will carry many more passengers 
than any other commercial airliners in the world. 


280 


Two types of Pratt & Whitney engines will be used in 
the Douglas DC-8s and Boeing 707s. These engines, 
both of twin-spool, axial flow design, are the JT3, com- 
mercial version of the J-57 turbojet, and the even more 
advanced JT4. 

As civil aviation approaches the milestone marking 
the age of jet air travel, the airlines of the world are 
equipping themselves with great new fleets of Douglas 
DC-8s and Boeing 707s . . . with jet engines designed, 
developed and produced by Pratt & Whitney Aircraft. 









EXPANSION OF HAMILTON STANDARD PLANT in 
Windsor Locks, Connecticut, is planned this year to provide 
an additional 210,000 square feet. Known world-wide as the 


European Offices: 3/5 Warwick House Street, London SW1, England 


PRATT & WHITNEY AIRCRAFT Aircraft Engines 
HAMILTON STANDARD Propellers and Jet Aircraft Equipment 
SIKORSKY AIRCRAFT Helicopters 








with United Aircraft 





CANADA RECEIVES LARGER HELI- 
COPTERS as this Sikorsky S-58 joins 
the Royal Canadian Air Force, first 
in a new fleet of six. They augment 
the RCAF’s fleet of ten S-55s, which 
have been giving rugged and versa- 
tile service, flying often in remote 
northern areas. The new S-58s cruise 
at more than 100 mph, and can carry 
a payload of more than two tons. 
S-58s are also going to England, 
France and Belgium, as well as to 
military services and commercial 
operators in the United States. 





manufacturer of highest-quality propellers, Hamilton Stand- 
ard makes increasing quantities of jet aircraft equipment— 
currently for 40 different types of turbine-powered aircraft. 


UNITED AIRCRAFT EXPORT CORPORATION East Hartford 8, Conn., U.S.A. 












The nation’s first jet transport, the 
Boeing 707 Stratoliner, now has a team- 
mate—the larger, newly announced Boeing 
Intercontinental. 

This team of Boeing airliners will be 
the first to provide swift, vibration-free 
travel over the routes for which each was 
specifically designed: the Stratoliner, over 
domestic and international routes; the 
Intercontinental, over longer-range non- 
stop transocean routes. 

The new Intercontinental, largest jet 
transport offered by any manufacturer, 
will carry up to 124 passengers in the 
standard version, 145 in tourist. It will 
cruise at 575 mph. Its range, with full 


Big new member of Boeing's jet airliner team 


payload and full fuel reserves, will be 
more than 4,000 miles, enabling airlines 
to offer all-season, all-weather nonstop 
transocean service in both directions. 
Already three airlines have ordered 
fleets of Intercontinentals: Pan American 
World Airways, Air France and Sabena. 
Stratoliner fleets, with deliveries beginning 
late in 1958, are going to Pan American, 
American Airlines, Braniff International 
Airways, Continental Air Lines and 
Trans World Airlines. The Boeing Inter- 
continental will cross from New York 
to London in 5 hours, 35 minutes; 
from New York to Brussels or Paris 
in 6% hours or less. The 707 prototype 
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has crossed the United States in 3 hours, 
58 minutes. 

Both Boeing Jets will be equipped with 
two new Boeing developments: a system 
of sound suppressors to quiet the engines 
while on the ground and in flight, and jet 
thrust reversers, which will permit the 
use of shorter runways than would 
otherwise be the case. 

This great team of high-performance 
jet transports has behind it the benefits 
of Boeing’s unique experience in building 
and thoroughly flight-testing a jet trans- 
port prototype, and producing more than 
1,200 large, multi-jet B-47 and B-52 
aircraft. 

















American Aviation Woos the Capital Market 


Response from the New York Stock Market? 


With its labour force of roughly 750,000, the U.S. aircraft industry 
now occupies second place in the list of American employers. It is 
surpassed only by the automobile industry which employs a total of 
910,000. Total 1955 sales in the aircraft industry amounted to 
$8,400,000,000, and its payroll is estimated at more than 
$4,000,000,000. 

That very substantial funds are needed to keep such machinery 
going needs no special mention. Again, aeronautical engineering is 
making such headlong progress that the aircraft industry’s invest- 
ment demands have become insatiable. As Admiral DeWitt C. 
Ramsey, President of the Aircraft Industries Association of America, 
told the American Legion in mid-January 1956, U.S. aircraft and 
engine manufacturers are obliged to plough back no less than 65 % 
of their profits merely to cover the most urgent research and deve- 
lopment programmes and modernize production plant—a percentage 
which occurs in no other branch of American industry. The airlines, 
too, are in equal need of new capital, faced as they are with decisive 
expansions of their route networks and — as has so often happened in 
the course of their history—with a radical renewal of their fleets. 

In other words, the commercial jet transport, which loomed so 
large in all planning around the end of last year, is not the only 
problem—and perhaps not even the most weighty problem—which 
the financial planners in America’s aviation have to tackle. 

Understandably, then, the stock market evaluation of its shares 
will decide to an increasing extent the fate of the aviation industry in 
the United States. Only if it enjoys the full confidence of the investing 
public, more particularly of the powerful financing institutions, can it 
hope to secure its indispensable share of the American capital market. 
Its total capital requirements for the coming decade were recently 
estimated by one leading industrialist at a minimum of 
$160,000,000,000. 

What, then, are aviation’s chances on the stock market ? What is 
Wall Street’s opinion of aviation stocks ? 

An economic analysis of the aircraft industry published by the 
New York banking house of Clark, Dodge & Co. at the end of 
February 1956 states : ‘““ Over the past several years this group has 
been the most outstanding in market gains, although its advance has 
been marked by violent reactions and sharp upward spurts.” 

In fact aviation shares on the New York stock market showed 
some strange antics during 1955. Taking values on December 31st, 
1953 as 100, the aircraft industry group climbed from 150 to 180 in 
January—February 1955, dropped later in the year—because of the 
news from the Geneva Four-Power Conference and the President’s 
illness—to roughly 120 and finally ended up at close to 180 in 
December. 

The Clark, Dodge report continues : “ After a consistent better- 
than-average market performance in the closing months of last year, 
the group once more turned weak on forthcoming Congressional 
investigations into aircraft profits...” 





* 


, 


The “ rags and riches ” aspect of the aircraft industry can thus 
be reduced to a simple formula. Despite the growing share of civil 
orders in the total sales of certain leading manufacturers (at the 
end of 1955 Douglas Aircraft, for example, had civil orders worth 
$786,000,000 on its books out of a total backlog of $2,060,000,000, 
and the corresponding figures for Lockheed were $340,000,000 out 
of $1,100,000,000), the group as a whole is still largely dependent on 
military business. The Aircraft Industries Association’s review 
of 1955 still gives the share of military deliveries as 85 to 90 %. 
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INTERQSOAVIA 


This implies that the Government can impose its own terms on 
contractors and—what is more disturbing—can cancel or cut firm 
orders, or alter agreed prices. It is obvious that such a situation 
raises serious problems even for the financially most powerful and 
best-run firms. For example, the fall in the market value of aircraft 
shares in January 1956 was due not least to the news that Boeing’s 
earnings were to be investigated. 

It should, however, be stressed that the outlook for military 
business is by no means poor at the moment. In his budget message 
to Congress on January 16th, 1956, President Eisenhower asked for 
total defence appropriations of $40,600,000,000 for the 1956-57 
fiscal year (July 1st, 1956 to June 30th, 1957), compared with 
$39,700,000,000 for the 1955-56 year. Of this total, $16,500,000,000 
was for the U.S. Air Force ($15,900,000,000 this year), $8,500,000,000 
for the Army (no change) and $9,500,000,000 for the Navy 
($9,400,000,000). Actually the aircraft industry benefits from all 
three items. The Air Force is to be increased from its present 127 
wings to 137 wings by the middle of 1957, Naval carrier groups from 
16 to 17, and the Army is to have several new assault transport and 
helicopter units. This is quite apart from the three services’ needs 
for guided missiles, of which more will be said later. 

Official comment on the budget figures adds that there is to be 
no reduction in the means of deterring an aggressor or of carrying 
through reprisal measures if necessary. The object is to build up a 
fighting force with a minimum of personnel but a maximum of 
technical and scientific aids. In addition it is essential to mai:tain 
a strong industrial potential which could, if the time came, expand 
rapidly to meet wartime tasks. 

The message thus does not augur ill for the aircraft industry. It 
is supplemented by the following announcements: the aircraft procu- 
rement programme amounts to roughly $6,800,000,000 ; the produc- 
tion programme for Boeing B-52 long-range bombers and for 
McDonnell F-101 and Lockheed F-104 supersonic fighters is to be 
speeded up ; substantial numbers of Chance-Vought F8U supersonic 
fighters have been ordered for the Navy, etc. — Finally it should be 
mentioned that the aircraft industry is closely concerned with the 
arms aid programme, for which $2,500,000,000 is again earmarked, 
half for N.A.T.O. members and half for S.E.A.T.O. 


* 


The following factors played the major part in developments 
during 1955, according to A.I.A.’s report : despite a fall in the number 
of military aircraft delivered (from 9,600 in 1954 to 8,400 in 1955), 
the value of the industry’s total sales rose from $8,300,000,000 to 
$8,400,000,000. The rise was due primarily to the following circum- 
stances: 1) the increase in weight and hence in price of military 
types ; 2) a substantial increase in guided missile production ; 3) a 
rise in the value of civil aircraft supplied ; 4) a marked increase in 
sales of business aircraft; 5) rises in research and development 
contracts. 

Appropriations for guided missiles have been steadily increased 
in the budgets for recent years: 1952-53: $295,000,000 ; 1954-55: 
$518,400,000 ; 1955-56: $650,000,000. And the 1956-57 estimates 
include the sum of roughly $1,500,000,000 for these weapons. 

A report of March 5th, 1956 by the New York banking firm of 
Baker, Weeks & Co. describes the following companies as leaders 
in guided missile business: Douglas, with eight guided missile pro- 
jects ; Boeing, Martin, General Dynamics, North American Aviation, 
General Electric. In the parts and electronics field the following are 
mentioned : Bendix Aviation, Thompson Products, Radio Corporation 


283 
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itecaiails Uieaiiitaninaiee Par value Dividends ® | Price at | Price on High dead te _ -~ 
electronic industry and airlines cn Seema <7 baad — | | ao 1955 | 1954 1955 | in Mio. 8 | in Mio. 8 
common shares $ 8 | Dec. 1955 | 1956 | ins in Mio. $ 
Sat | | ao | q , om ; ee 
AIRCRAFT MANUFAC- | | | | | | 
TURERS | | | | 
Geech Aircraft. ......-. ($ 1) 749 289 | 1.00 1.08 | 247/, | 21%/, 30 18'/, 451 4.79; 128 | 218 3.15 
EE sss we oe ee ($1) 2596192 125 125 | 26%, 241/, 38 22 2.47 2.25 “| 33.9 53.4 7.63 
Boeing Airplane ....... ($5) 3258125 | 3.00 3.25 | 79°%/, 75 881/, 545/, | 11.39 9.00 “| 143 230 33.8 
Chance Vought Aircraft .. . ($1) 1079619 | 0.80 1.60 | 421/, 391/, 68 29'/, 6.15 350° 185 | 368 10.1 
Curiee-Whigtt. .. 5 ssa ($1) 74382040 | 1.00 1.75 29 31 3/, 301/, 15%/, 2.50 4.70 | 53 168 28.7 
Douglas Aircraft. ...... | (no) 3689790 | 4.331/, 4.00 | 89°/, | 831/, 94 621/, 9.80 7.65 | 151 234 81.6 
Fairchild Engine & Airplane. . ($1) 3032146 | 0.80 0.55 151/, 133/, 21°/, 124/, 1.43 1.40 | 31.4 | 51.0 9.83 
(+5% Stock) 
General Dynamics ...... | ($1) 5011328 | 1.62'/, 2.15 | 661/, | 60*/, 80 371/, | 4.72 4.25°| 89.5 | 209 43.1 
Grumman Aircraft Engineering | ($1) 2200000 | 1.82 2.27 | 35%/, 343/, | 415, 295, | 5.10 5.15°| 53.0 | 863 30.9 
Lockheed Aircraft ...... | ($1) 2830384 | 2.85 3.00 | 525/, | 49%/, | 641/, 40%/, 7.94 612°) 165 | 256.0 | 64.7 
Se ts CE, on oe es ($1) 2698937 | 0.91 1.50 38 | 35 5/, | 44 23 1/, 7.85 5.00 | 47.3 | 83.2 | 31.8 
McDonnell Aircraft Corp... . ($5) 1483200 | 0.50 0.50 | 25'/, | : 273/, 14/, 252 3.17 | 28.0 | 408 | 2.96 
North American Aviation. . . | ($1) 3435033 2.75 4.50 88°/, | 84 | 92", 47 1, 6.46 9.42 166 | 237 27.2 
Northrop Aircraft. ...... | ($1) 1501764 | 1.04 1.60 283/, | 281/, | 39%/, 225/, 2.62 7.89 | 35.8 54.0 14.4 
Republic Aviation ...... | ($1) 1470669 | 1.65 272 | 43 | 38%, | 465/, 28%/, | 6.10 10.25 60.6 | 86.2 14.1 
Ryan Aeronautical. ..... ($ 1) 381100 | 0.50 0.50 35 1/5 ; | 501/, 27 5.15 4.07 | 11.4 18.8 2.08 
United Aircraft Corp... .. . ($5) 4870723 | 2.331/,2.75 711/, | 69%/, | 74 44 5.11 614°) 109.1 197.9 39.9 
ELECTRONIC INDUSTRY 
i a ($1) 2362096 | 1.00 1.00 217/, 19 | 301/, 207/, | 2.78 2.25°| 35.0 | 83.7 21.0 
Bendix Aviation ....... ($5) 4797681 | 2.00 2.10 | S77, | W*/, 597/, 45 | 5.62 5.66 | 109.0 | 220.0 | 323 
i rere ($5) 7790004 | 1.67 1.92%/,| 417/, 741/, | 48"/, 34%, | 3,27 5.00°| 77.8 | 223.0 | 76.8 
COMING ROGIO .. we ea es | ‘ 0.14 0.35 283/, | | 28'/, 17%/, | 1.77 2.32 | 27.8 | 42.4 | 4.57 
SF gl ic ke 0) the Sp aod | ($2) 937827 | 1.60 1.80 41'/, 427/, 467/, 32'/, | 3.91 4.10 | 33.1 50.1 | 6.87 
General Electric Co. ..... ($5) 86829358 | 1.47 1.60 §7*/, 60'/, 573/, 461/, | 2.30 2.40°| 557.0 880.0 307.0 
Intern. Telephone & Telegraph | (no) 7176677 | 1.00 1.20 301/, 33 '/, 317/, 233/, 2.80 3.40°| 163.0 | 343.0 64.0 
BS 5s 64 4k ek eee : 0.30 0.30 8'/, ; 133/, 7%, 1.05 ; 18.2 24.9 2.88 
DE ive -5 ky baw bik PCR. ($3) 3772229 | 1.60 1.60 33 5/, 33 43*/, 30 1.70 2.60°! 69.7 123.0 19.3 
Radio Corp. of America .. . (no) 13923 327 | 1.20 1.35 | 47'/, 45°/, | 55%/s 36%), 2.66 2.90°| 145.0 388.0 95.6 
Se er ee er ($5) 2776235 10% 8% | 18'/, 17/5 | HB /e 1.39 1.72 36.2 68.7 9.87 
Stock Stock 
SRN 56S ee as | ($0.50) 25216200 | 1.75 0.36 | 27%/, 27 1/, 295/, 21 1.75°| 149.0 | 364.0 66.0 
Sylvania Electric Prod. ... . ($7.50) 3018289 | 2.00 2.00 45°/, 50 | 497/, 41 2.39 4.00° 39.2 124.0 7.55 
(int.) 
Westinghouse Electric ... . | ($12.50 16 644343 | 2.50 2.00 60 615/, | 83'/, 531/, 4.78 2.46 | 226.0 | 918.0 | 344.0 
| 
AIRLINES | | | 
American Airlines ...... | ($1) 7595 752 | 0.60 080 | 24 245/, 29'/, 20'/, 1.51 2.32 48.7 86.4 53.6 
Braniff Airways ....... ($2.50) 1842574 | 0.50 0.60 141), 143/, | 177/, 12%), | 2.81 1.00° 6.96 | 11.5 3.13 
Capital Airlines ....... ($ 1) 832291 | 5% 5% 397/, | 38'/, 42'/, 22%/, 210 5.00°) 7.62 | 11.4 | 6.65 
Stock Stock | 
Eastern Air Lines ...... | ($1) 2503962 | 0.50 1.00 50 487/, | 58 35'/, | 2.88  4.85°! (merger with Colonial) 
Flying Tiger Line. ...... | : a hw oe oe | 10%, 5%, | 0.60? 0.10 4.34 | 7.27 1.86 
National Airlines. ...... | ($1) 1025802 | 0.60 0.80 237/, | 247/, | 277/, 20'/, | 1.45 3.01 7.07 | 12.9 8.46 
Northwest Airlines. ..... ($ 10) 964352 | — 0.60 19'/, 18 267/, 16%/, 2.38 2.15°) 14.2 16.2 5.93 
Pan American World Airways | ($1) 6091822 | 0.80 0.80 173/, 19°/, | 22 16°/, 1.71 2.00 69.7 79.5 29.2 
Seaboard & Western. .... | ‘ 0.25 20% 205/, | : 21°/, 57/s 1.18% 2.41 2.13 0.53 
Stock 
Trans World Airlines. . .. . ($5) 3336 825 _ — 25), 28 351/, 22'/, 3.10 210°) 37.6 41.6 25.1 
United Air Lines. ...... | ($10) 3207376 | 1.50 1.50 39'/, 42'/, 49'/, 34'/, 3.52 3.90°' 55.6 | 65.8 37.8 
Remarks : @ Security Owners’ Stock Guide, February 1956: Standard & Poor's b The dollar amounts for dividends and net earnings have been 4 Loss 
Corporation.—Only common stock has been included, not pr:farence adjusted to subsequent changes in capital (capital splits etc.). 
shares.—No guarantee by Interavia. e Estimated. 
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of America, Sperry-Rand, International Telephone & Telegraph. — 
Companies particularly concerned with supplying propellants for 
guided missiles are: Thiokol Chemical Corp. (primarily solid pro- 
pellant), Aerojet Division of General Tire & Rubber Corp., Reaction 
Motors (liquid propellants). 

This list, prepared from a pure stock market point of view, makes 
no claim to be complete, and several firms of importance in guided 
missile production are missing from it. For example, the drop in 
Chance-Vought’s aircraft order backlog in the autumn of 1955 
($162,000,000 on September 30th, 1955, compared with $248,000,000 
on September 30th, 1954) is expected to be made good by orders for 
the Navy’s Regulus missile, so that the projected reduction in labour 
force will probably not be necessary. In its annual report for 1955, 
published at the beginning of March 1956, Lockheed also announces 
an increase in guided missile orders from $29,667,000 to $36,379,000 
and an expansion of its Missile Systems division. Basically, the 
whole American aircraft industry is preparing for an inevitable 
future conversion from aircraft to guided missile manufacture, a 
development which will benefit not least the electronics industry. 
One example is Bendix Aviation Corporation who finds guided missile 
parts deliveries a welcome replacement for the recent decline in 
automobile accessories orders. 

This summary review is fittingly rounded off by Air Force Secre- 
tary Donald Quarles’ recent statement mentioning the names of the 
prime contractors for intercontinental ballistic missiles: airframe : 
Convair, General Dynamics, Martin ; nose cone: General Electric, 
Avco ; propulsion units : North American Aviation, Aerojet Division 
of General Tire & Rubber Corp. ; guidance system (for launching) : 
General Electric, American Bosch Arma Corp. 

A.I.A.’s 1955 report also noted an upward trend in the sale of 
civil atrcraft, particularly marked among the manufacturers of 
business aircraft. Whereas the number of commercial transports 
delivered fell slightly compared with the previous year (280 as against 
291)—though their value increased—no fewer than 4,434 business 
aircraft to a total value of roughly $91,000,000 were sold, compared 
with 3,071 aircraft valued at $58,000,000 in 1954. A still more 
important feature is that the number of twin-engined models sold 
rose from 354 to 808. The main companies producing business aircraft 
were: Cessna, 1,746 aircraft (1,200) valued at $21,800,000 
($10,666,000) ; Beech, 680 aircraft (579) valued at $24,893,000 
($20,056,000) ; Piper, 1,870 aircraft (1,191) valued at $16,008,000 
($8,070,000). 


Such are the encouraging features of the general picture. The 
aircraft manufacturers’ chief worries come from the Renegotiation 
Board, the agency which fixes the price corrections mentioned above. 
In the view of certain Congressmen, the aircraft industry’s earnings 
are too high. On the other side the aircraft industry argues that it 
has to be satisfied with an average net profit of 3.5% while U.S. 
industry as a whole can count on a profit margin of 6 %. The total 
net profit of $218,000,000 earned by all aircraft manufacturers in 
1954 is only slightly higher than the figure for a single undertaking 
—General Electric—in the electrical industry. 


* 


What of prospects for 1956? In the opinion of the Aircraft Indus- 
tries Association, sales—despite a slight numerical drop in military 
aircraft deliveries—should remain roughly at over $8,000,000,000. 
Though the aircraft industry’s order backlog had fallen from 
$14,900,000,000 at the end of September 1954 to $13,900,000,000 a 
year later, it should not be forgotten that the Pentagon in October 
1955 had prepared an aircraft procurement programme (not yet 
approved by Congress) valued at more than $14,800,000,000. 

The first three annual company reports for 1955 more or less bear 
out this picture. Results vary. Lockheed, for example, reports a 
sales drop from $732,800,000 to $673,500,000 and a fall in net profit 
from $22,400,000 to $17,300,000. The Boeing results also show a 
falling off from the previous year : sales $853,800,000 ($1,022,600,000), 
net earnings $30,300,000 ($31,900,000). On the other hand United 
Aircraft Corporation announces record results. Sales rose from 
$654,200,000 to $697,900,000, and net earnings from $25,900,000 
to $31,000,000.* 


a 


To return to the question asked at the beginning of the article : 
what are U.S. aviation’s chances on the capital market ? An unpre- 
judiced study of the accompanying table should show that present 
prices of aircraft industry shares on the whole correspond to book 
values. On the other hand, the airlines are getting somewhat short 
shrift, not least because of their heavy capital needs for conversion 
to jet transport. 


* The corresponding figures from the 1955 Douglas annual report, just published as these lines 
go to print are: sales $876,500,000 ($915,200,000), net profit $28,200,000 ($36,100,000). 


There is no Finality in Aviation 


By F.R. Banks, C.B., D. B. E., London 


Air Commodore Francis Rodwell Banks (ret.) 1s 
one of Britain’s outstanding aircraft engine experts and 
a member of the Board of Directors of The Bristol 
Aeroplane Co. Ltd. whose engine division (now Bristol 
Aero Engines Ltd.) has made ttself a name in post-war 
years especially through the development of the big 
Olympus and the small Orpheus turbojets on the one 
hand and the Proteus and BE.25 turboprops on the other. 
Banks, a self-taught engineer, started his military career 
in the Royal Navy in World War I, spent the between- 


war years with the Anglo-American Oil Co. (now Esso) 
and the Associated Ethyl Co. in London. During World 
War II he joined the Royal Air Force Volunteer Reserve 
and became Director-General of Engine Production and 
later Director of Engine Research and Development at 
the Ministry of Aircraft Production. In 1946 he 
returned to Ethyl but at the end of 1952 was appointed 
to the Ministry of Supply as Principal Director of (Aero) 
Engine Research and Development. He has been with 
The Bristol Aeroplane Co. Ltd. since 1954, — Ed. 








When I was asked to write this article, 
it was suggested that I might discuss in 
some detail the various engine types and the 
particular roles they could play. But this 
ground has already been covered so many 
times by so many people, with either con- 
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siderable analytical ability or emotional flair, 
that little new has been left to say on the 
subject, and it is already fairly clear how the 
various engine types are establishing them- 
selves. However, I will do my best to give 
the engine picture as I see it to-day. 


INTEREZPAVIA 


For the sake of clarity, the diagram on 
page 286 reproduces the genealogical tree 
of the gas turbine engine. While the turbojet 
of Whittle came first, the logical step from 
the piston engine is the propeller turbine— 
as shown. 


285 














range aircraft up to about 430 kts. 


The propeller turbine fits both medium and 
long-range aircraft up to about 430 kts. 
Beyond this speed the turbojet takes over 
with, possibly, the by-pass or ducted fan 
engine as a “ runner up ”. 

The reader could, perhaps, now be left 
to form his own judgment regarding the 
appropriate roles for these three engine types 
if, as the Irish might say, there were only 
two engines to consider, i.e., the propeller 
turbine and the turbojet. But it is the third 
engine, the by-pass, which has raised so many 
queries, although it appears at first glance to 
offer an attractive improvement in fuel 
economy relative to the turbojet. While the 
by-pass engine should not be summarily dis- 
missed, it is certainly very difficult to come 
to a confident decision regarding its place and 
usefulness. 


The problem of evaluating the by-pass 
engine principally concerns the degree of 
compromise obtaining between engine dia- 
meter (by-pass ratio) and “ drag ”. While a 
high by-pass ratio offers improved fuel con- 
sumption relative to the turbojet, this 
advantage can largely be lost due to higher 
installed “ drag”. And if the by-pass ratio 
is reduced from, say, 1.5 to about 0.5: 1, 
then the engine characteristics more nearly 
approach those of the turbojet—offering only 
marginal improvement in fuel economy. The 
difference between these two types will, of 
course, be more apparent in the case of pod- 
mounted engines. 

Assuming, therefore, that the lower by- 
pass ratio is the best compromise between 
specific fuel consumption and “ drag”, the 
marginal improvement over the turbojet will 
depend partly upon better Froude (pro- 
pulsive) efficiency, low duct losses, and, at 
least, equal component efficiencies to the 
pure jet. 

But, “ to by-pass or not to by-pass, that 
is the question ” ; and, like any other engine, 
the acceptance of this type will largely 
depend upon good engineering and avail- 
ability. 
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The propeller turbine—here a Bristol Proteus 755 of 4,140 e.h.p.—fits both medium and long- 








The turbojet will always be in the majority 
and is the easier engine to develop, although 
the by-pass will certainly be tried. However, 
since the latter gives less thrust per pound 
of total air inspired, its turbine working tem- 
perature will tend to be somewhat higher if 
engine bulk is to be kept within reasonable 
limits and then the advantage of low specific 
fuel consumption will largely be lost. 

It will be seen in the diagram that the by- 
pass or ducted fan engine could also be used 
for supersonic flight by burning fuel in the 
duct, or by incorporating an outer (ramjet) 
duct which comes into use upon attaining 
the requisite velocity for effective operation, 
during which period the engine and its by- 
pass duct are closed off. But this added com- 
plexity, plus the problems attending the air 
intakes and jet nozzles of supersonic engines, 
does not make the arrangement attractive. 

On balance, it would appear that the pro- 
peller turbine and the turbojet can fulfil all 
the needs of subsonic and supersonic flight— 
the latter taking over from about Mach 0.76 
onwards. Between Mach=2 and 3, the turbo- 


‘Genealogical tree’ of gas turbine engines. 
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INTERT4C AVIA 


Beyond this speed the turbojet takes over. 
“ Olympus ” jet of 12,000 Ibs. sea level static thrust. 








The BOI. 11, latest version of the Bristol 


jet can be combined with the ramjet or the 
rocket with advantage ; and at about Mach=3 
the latter take over completely, the rocket 
displacing the ramjet at extreme altitudes 
and where insufficient atmospheric oxygen is 
available to support combustion. 


While there is little doubt regarding the 
successful future of civil jet aircraft, the pro- 
peller turbine machine, although somewhat 
slower, will offer considerably greater flexi- 
bility of operation, all over the World, with 
about 25 % better operating economy. 


So much for engine types and their roles : 
except to say that, whatever the type, the 
open cycle gas turbine will steadily improve 
in thrust and power/weight ratio and relia- 
bility, to serve aviation for at least thirty 
more years. 


Nuclear energy will no doubt be used as 
a source of heat for special military engines 
but, at present, only promises a very cumber- 
some and somewhat hazardous method of 
getting low grade heat. Some years must 
pass before it can be attractive for military 
purposes ; but most aviation engine firms 
have specialist staffs studying the progress 
and problems of nuclear energy with a view 
to its possible application to various forms 
of light prime mover—aviation, marine, etc. 


The very nature of the aviation business, 
with everything working near to high limits, 
demands almost continuous engineering expe- 
rimentation in order to extract the best pos- 
sible from engine and airframe—both in 
structural reliability and performance. There- 
fore, aviation may be said always to exist 
in a state of flux ; and if an engine or aircraft 
manufacturer fails to keep active in research 
and development, he runs the serious risk of 
extinction or, at least, a very lean future. Not 
the least important factor to continued pro- 
gress is the retention, in a contented state, 
of invaluable creative and experienced tech- 
nical personnel. 


There is indeed no finality in aviation. 
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Ten Years of ATAR Development 


By R. Constant, 
head of the ATAR Division, S.N.E.C.M.A., Paris 


The ATAR turbojet developed by France’s 
Société Nationale d’Etude et de Construction 
de Moteurs d’Aviation is today familiar 
throughout the aviation world. It now 
delivers a thrust of 3,500 kg. (7,700 Ibs.) dry, 
is fitted in a large number of French proto- 
types and will power the production Mystere, 
Super Mystére and Vautour of Marcel 
Dassault and Société Nationale de Construc- 
tions Aéronautiques du Sud-Ouest. All this 
is generally known. 

What is less well known is the amount 
of work that goes into the development of 
such an engine. Developing a turbojet of 
this class is an undertaking which involves 
hundreds of engineers and thousands of 
workers over many years and costs running 
into millions of dollars. An account of such 
an undertaking may therefore be of some 
interest, both from the historical point of 
view and for the lessons that can be learned 
from a review of the past. 


The graph in fig. 2 shows, plotted against 
time, the growth in thrust and the decrease 
in specific values for frontal area and weight 
that are the main features of a modern 
engine designed to meet the requirements of 
military programmes. 

Preliminary work began in October 1945 
under the control of Dr. H. Oestrich. In 
June 1946 the first set of drawings went to 
the experimental workshop, which completed 
the first model in March 1948. While the 
necessary production and test equipment 
was being acquired, the research and test 
engineers set about obtaining a “ develop- 
ment patent ” for the ATAR. Their efforts 
were successful in 1950, and by the end of 
that year flight testing and _ large-scale 
development had begun. 

The series of drawings in fig. 7 show, in 
chronological order, sections of the different 
versions, of which the earlier ones never went 
beyond the prototype or pre-production 


Fig. 2: Progress of ATAR development: static thrust (poussée au point fixe), specific frontal area (surface frontale spé- 
cifique) and specific weight (poids spécifique) of the various versions. Under weight, a distinction is made between a 
“new formula” (with starter and auxiliary shaft) and an “ old formula" (without these). Essai d’endurance=endurance 


test; homologation =certification. 
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Fig. 1: S.N.E.C.M.A.’s latest 
product, the ATAR-8, will 
have a sea level static thrust 
of at least 4,200 kg. 



















stage. As it is impossible to describe in 
detail within the compass of a few pages the 
complete development of the various compo- 
nents, we shall restrict ourselves to essentials 
and to bringing out the main thread of 
development which has raised the thrust 
from the 1,700 kg of the first runs to today’s 
3,500 kg. 


The compressor 


Here two main phases can be distinguished, 
the seven-stage compressor of the versions 
up to and including the 101 D, and the 
eight-stage compressor of the 101 E version. 

The first phase began with version 101 V, 
with a rated speed of 8,050 r.p.m., and led 
up to the 101 D version with a rated speed of 
8,300 r.p.m. In the course of this develop- 
ment air flow was improved by 16% and 
compression ratio by 20%. 

These improvements were obtained in 
small steps. Through the introduction, in 
the 101 A version, of new intake guide vanes 
which gave a better loading of the first stage, 
and a minor modification to the exit guide 
vanes designed to reduce losses, a first 
improvement in air flow and compression 
ratio was obtained. 

By increasing the number of stator blades 
in the 101 B version the compression ratio 
was again raised. Finally, in versions 101 & 
and 101 D the speed was increased, the 
intake modified, and the final stage redesigned. 
These modifications enabled the above- 
mentioned improvement in air flow and 
compression ratio to be obtained. 

During the second phase air flow and 
compression ratio were again raised by 15%. 
This was achieved by adding an extra stage 
upstream of the D compressor and increasing 
the rated engine speed to 8,400 r.p.m. 

The new stage thus had to be designed so 
as to retain the intake conditions for the fol- 
lowing stage ; hence the increase in air flow 
had to be adjusted to the compression ratio 
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of this stage. This simultaneous increase 
in air flow and compression ratio had the 
advantage that speed and thermal load 
conditions in the combustion chamber re- 
mained substantially unchanged, and the 
other components of the engine needed 
no major modification. 

To complete the story it may be added 
that in the new version the sheet metal exit 
guide vanes were replaced by forged vanes 
which are less sensitive to variations in 


incidence. 
*K 


The experts would not forgive us for 
ignoring the subject of vibrations. This 
problem was in fact encountered, in the first 
and seventh rotor stages. 

In the first stage the problem was solved 
by aerodynamic improvements and by 
minor design modifications. The trouble in 
the seventh stage was caused by resonance 
set up by the ten arms of the central housing, 
which, being relatively far away, had been 
overlooked as a possible source of vibrations. 
We were also disagreeably surprised to find 
that the exit vanes between the seventh 
stage and the housing arms had the effect 
of increasing the trouble. The remedy was 
simple : the base of the vanes was reinforced 
so as to raise the resonance level above 
the maximum operating speed. 

Whereas all blading in the D compressor 
is of aluminium alloy, the first stage in the 
101 E version was made of steel so as to 
render the compressor less sensitive to 
damage by small foreign bodies. 


The combustion chamber 


The sections of the successive versions 
(fig. 3) show how little modification was 
made to the basic design. In its main 
features the burners in the 101 A, which 
differed from the original solution in having 
bigger turbulence zones, are identical to 
today’s burners (except that the conical 
casing has been replaced by a star-shaped 
cage, figs 7 and 8). In the 101 B version 
the multiple nozzles for secondary air, whose 
mechanical behaviour was not altogether 
satisfactory, were abandoned in favour of a 
mixing system with a step on the inner wall 
and a number of longitudinal slots in both 
walls. An increase in the turbine diameter 
in version 101 D led naturally to a conical 
wall, which was then straightened in the 
101 E so as to take full advantage of the 
available volume. 

Within this structure. the test engineers’ 
task was, by a judicious selection of the 
position and section of the secondary air 
channels, to improve performance and, in 
particular, reduce the extent to which it 
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1,700 kg ; prototype used only for bench tests. 


2,200 kg; more rigid rotor; better integration of accessories. 


2,400 kg; modified combustion chamber; solid blades in 
turbine rotor. 


2,400 kg; jet pipe adjusted to fit Ouragan 


2,800 kg; starter moved to 
nose casing; jet pipe adjusted 
to fit Mystére jet fighter. 








3,000 kg ; diameter increased 
by 34 mm; eyelid flaps at end 
of jet pipe. 








3,000 kg; aerodynamic nar- 
rowing in jet pipe; special 
ignition chamber for restart- 
ing at altitudesunder 6,000 m. 








' 3,800 kg; 
a afterburner 
(o version of 
the 101 E. 








: 3,500 kg; eightstage comp- 
ressor (108 mmlonger); jet 
pipe adjusted to fit the 

: | Vautour allweather fighter / 











ground attack aircraft. 


Fig. 3: Chronological order of the ATAR versions: 
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Fig. 4: A historical picture: test run by the ATAR proto- 
type on one of S.N.E.C.M.A.'’s provisional benches at 
Villaroche. 


falls off after a certain altitude, to retard 
flame-outs and to control the radial distribu- 
tion of temperature so as to match it to the 
distribution of thermal stresses in the 
turbine blades. The general tendency was to 
enrich the mixture in the primary combustion 
zone and to enlarge the secondary air chan- 
nels. 

Though the problem of mechanical beha- 
viour became more difficult as time went 
on and temperatures increased, the com- 
bustion conditions remained stable. In fact, 
thanks to the simultaneous increases in 
pressure and air flow, the speeds of entry 
into the combustion chamber changed only 
little, and thermal stress in relation to the 
combustion chamber volume and _ pressure 
even tended to fall. This bonus was used 
to improve operating conditions at altitude. 


The turbine 

As the steel initially available had only 
moderate refractory qualities, only air- 
cooled hollow steel sheet blades were used 
during the first two years of tests, in both 
the stator and the rotor. Even with these 
blades, however, the first prototype had an 
endurance of 500 hours.! 

At the beginning of 1950, however, shortly 
after this result was achieved, we finally 
obtained a _ nickel-chrome alloy of the 


1 Maximum thrust 2,200 kg; temperature in front of turbine 
roughly 800°C. 


Fig. 6: Lubricant-fuel heat exchanger for the ATAR, made 
by S.A. des Usines Chausson, Asniéres. 
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Fig. 5: The SO-30-ATAR flying test bed was powered entirely by ATARs (two) and was used for operating tests of 


engine and regulation system at high altitudes. 


80-20 class and changed over to solid blades. 
The industrial production process for hollow 
blades was not fully developed, and the new 
material did away with the necessity for 
costly cooling. In addition it was possible 
to make twisted blades, which we had 
previously had to dispense with in order 
to simplify the manufacture of the hollow 
blades. The result of the change-over was 
an improvement in turbine performance and 
in specific consumption. 

Improved refractory alloys were introduced 
as they became available. The next stage 
was the use of nickel-chrome-cobalt alloys. 
The improved qualities of these materials 
enabled temperature to be raised by more 
than 100° during the course of development. 

Apart from the abandonment of hollow 
blades, the other salient fact was the intro- 
duction of turbine D, whose increased 
diameter and consequently higher peripheral 
speed improved efficiency by 1.5%. A similar 
improvement resulted from the redesign of 
the connecting piece between the turbine 
and the jet pipe. 

The only change in the design of the turbine 
stator, still equipped with air-cooled sheet 
metal blades, between the 101 C and 101 D 
versions, was the increase in diameter. 


a 


A number of incipient cracks appeared in 
several rotor blade attachments, but these 


Fig. 7: Old (conical) shape of the ATAR burners on the front 
of the annular combustion chamber; in the foreground 
the inner secondary air mixing vanes (since abandoned). 





were rare enough not to be alarming and 
were eliminated by reinforcing the attach- 
ment to the disc and introducing a slight 
play. There was no failure due to creep in 
turbine blades in normal operating condi- 
tions, and overload tests pushed to rupture 
point revealed an adequate safety margin. 


Regulation 


Since the regulation system was designed 
by S.N.E.C.M.A.’s design office, it was easy 
to match it to the basic design of the engine. 
Thus, making allowance for the compressor’s 
surge limit and the combustion chamber’s 
flame-out limit, the regulation system was 
given the task of limiting in both directions 
variations in fuel flow so that neither surging 
nor flame-out takes place. This problem is 
naturally most serious at altitude, so that 
final tests can only be made in flight. 

General testing was done in our SO-30 
flying test bed (fig. 5), but final details were 
adjusted in the Mystére. The first task was 
to ascertain the most efficient temperatures 
for optimum climb, making allowance for the 
engine’s mechanical properties. Installation 
in the airframe which the engine was destined 
to power immediately gave an impression 
of the overall performance possible. The 
endurance tests authorized a positive margin 
of only 30°C in relation to the nominal 
temperature, so that temperature regulation. 


Fig. 8: New (star-shaped) burners for the ATAR; on the 
inner wall of the annular combustion chamber is a step 
with secondary air slots (not visible in picture). 











as a function of altitude had to remain 
within this limit. By means of successive 
improvements it was possible to raise step 
by step the altitude above which an excess 
of temperature obliged the pilot to move 
his lever back from “ full throttle”. Today, 
the aircraft powered by the ATAR can reach 
their service ceiling without the pilot having 
to worry about his engine control instru- 
ments. 

Once this basic regulation had been ob- 
tained, attention next had to be turned to 
protection measures in the case of sudden 
manceuvres by the pilot, i.e., abrupt accele- 
rations and decelerations. Here a compro- 
mise was reached. The acceleration stop 
was designed to protect the compressor from 
surging and yet give sufficient play for 
normal operation. The deceleration stop 
was to protect against flame-outs without, 
however, leading to idling at high altitudes. 
This task became simpler as improvements 
were made in the compressor and combustion 
chamber themselves, and the ATAR now 
withstands even the roughest handling on 
the ground or in flight. 

Finally, the regulating equipment had to 
be suitable for production on an industrial 
scale. Each regulation system is therefore 
adjusted in the factory within very narrow 
tolerances. The regulation system is inter- 
changeable, and the only adjustment needed 
to fit it to a given engine is a setting of the 
reference temperature. The flight tests of 
1952 and subsequent years ? thus produced 
a fully reliable and interchangeable regulation 


system. 
y A 


The development of the fuel pump, of the 
toothed wheel variety, was closely linked 
with the type of fuel used. The latter was 
successively oily kerosene, pure kerosene, 
oily JP-4 and pure JP-4. The change-over 
to JP-4 caused some trouble at one time, 
but we finally managed, after persistent 
efforts, to overcome the difficulties, so that 
today fully reliable operation on JP-4 can 
be guaranteed. 


The afterburner 

The afterburner was regarded as a sup- 
plement to the basic engine, as regards both 
reheat chamber and regulation. Thus the 
101 D with afterburner became the 101 F 
(cf. fig. 3) and the 101 E version with after- 
burner the 101 G. Dimensions of the after- 
burner combustion chamber are the same 
in both versions and were selected with care, 
using a moderate Mach number and the 
lowest possible heat load per unit volume. 
The dimensions of the Super Mystere fuselage 


2 In collaboration with Government Flight Test Centre engineers. 
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Fig. 9: In changing over from the 101 A to the 101 B the 
older hollow steel blades (air-cooled) in the turbine rotor 
(left) were replaced by twisted solid blades of non-creep 
chrome-nickel steel. 


had also to be borne in mind. With the new 
type of jet-pipe exit area regulation, the after- 
burner could be fitted without difficulty, 
and all that was necessary was to feed the 
reheat injectors in such a way that their 
delivery remained proportional to that of the 
main injectors. The fact that the jet pipe 
section can be regulated in a continuous 
manner enables thrust to be controlled 
via the afterburner and the main engine 
to be kept on full throttle, which is undoubt- 
edly the best solution from the consumption 
point of view. 

Bench tests were begun at the end of 1952, 
and the engine was certificated at 3,800 kg 
thrust in June 1954 for the 101 F version 
and at 4,400 kg thrust for the 101 G version 
in August 1955. The 101 F also completed 
a severe 150-hour endurance test in April 
1955. 

Flight testing began in 1953. Tests in the 
Mystére flying test bed in August 1954 
showed that combustion remained stable 
at the high altitudes possible with this 
aircraft. The object of further tests in the 
Super Mystére prototype was to investigate 
the degree of control possible with the 
afterburner and to perfect the restarting 
process and the ventilation system round the 
afterburner. 

The 101 G version has been chosen to 
power the production Dassault Super Mystere. 


Prospects 

The foregoing brief survey describes in 
broad outline what has been accomplished 
during the past ten years. The graph in 
fig. 2 illustrates the progress made and reveals 


INTERTSCPAVIA 





the growth in thrust and the reduction 
in specific weight and specific frontal area. 


The overall diameter of the 101 E version 
and the length of its compressor have been 
increased by only 34 mm and 108 mm res- 
pectively, compared with the original design. 
The 101 E compressor contains, practically 
speaking, seven stages from the original 
compressor. The turbine in the 101 D and 
101 E versions differs from earlier versions 
only in its diameter, and the design of the 
blading is unchanged. This illustrates the 
basic principle followed, which was _ to 
improve details while retaining a satisfactory 
basic design. In addition to being reliable, 
this method is flexible, since the necessary 
basic equipment is always available for 
testing each improvement. On the other 
hand serious efforts have to be made to 
resist the temptation to branch out into 
something new when difficulties threaten. 

The production side benefits from this 
method of development, since modifications 
to only one main component had to be 
introduced at a time, the turbine in the 101 D 
version and the compressor on the 101 E. 
The original simplicity of manufacture was 
largely maintained, since the most extensive 
modification to the compressor, between the 
101 D and the 101 E, involved only an 
increase of about 10 % in the total number 
of blades, an important point when the 
share of this factor in the cost of a turbojet 
is considered. 

* 

The 101 E engine is now coming off the 
production line, in the E3 version of 3,500 kg 
thrust. The results obtained on the bench 
indicate that a new version with a thrust of 
3,700 kg can be built within the same bulk 
but with a saving in weight. The ATAR-8 3 
version is expected to follow the 101 E with 
an initial thrust of 4,200 kg. Diameter 
remains unchanged, but compressor length 
is slightly increased. Here the reductions 
in weight and in specific frontal area are 
accompanied by an increase in compression 
ratio, already foreshadowed in the 101 E and 
designed to meet the requirement for opera- 
tion at increasingly high altitudes. 

The improvement in weight and specific 
frontal area in the ATAR-8 prepares this 
engine to meet the technical needs of tomor- 
row, namely vertical take-off and supersonic 
speeds. Thanks to a stubborn development 
effort, an engine originally designed in 1945 
had been brought up to a leading position 
by 1955, fully justifying the confidence 
which Government engineers placed in us 
from the start. 


3 New versions are now indicated by figures instead of letters. 
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A Runway Silencer 
for Jet Engines 


By A. Boét 
Manager, A. Boét & Cte., Ascq, 


France 


The increasing number of jet aircraft in use 
makes the provision of jet silencers at aero- 
dromes a growing necessity. Many different 
types of silencer have been designed and used 
without giving full satisfaction, chiefly 
because of their lack of manoeuvrability and 
the difficulty of adapting them to different 
aircraft types. One of the proposed solutions 
consists in placing the aircraft in a sound- 
proof enclosure. This method is efficient but 
has a number of disadvantages: great bulk 
and above all complete immobility. Moreover, 
the sound-proofed tube forming the actual 
silencer fits one family of aircraft only. 





Rear view of the extended silencer. 


A jet engine under test releases an enor- 
mous number of calories, which necessitates 
an efficient cooling system to prevent serious 
damage to the silencer and other installations. 
One method is to inject water which absorbs 
the calories by evaporating. This system, 
which requires a fixed installation, has two 
main disadvantages: the risk of freezing in 
cold weather and the risk of flooding if the 
engine cuts out suddenly during a test. 

The ideal solution therefore would appear 
to be an air-cooled silencer that is mobile, or 
at any rate easily moved from one part of the 
airfield to another. A prototype of such a 
system has been operating for the past six 
months at Etablissements Dassault, Melun- 
Villaroche, on the Viper test bed. 


It is made of ordinary medium-thickness 
metal sheet. The outside is of continuous 
sheet, lined inside with perforated sheet. The 
latter is fitted at a variable distance from the 
outer casing, and the intervening space is 
filled with special fibreglass resistant to very 
high temperatures and forming an absorbant 
acoustical padding. The whole installation 
moves on rails with the aid of a winch 
actuating one of the axles. This enables the 
silencer to be removed when no jet is under 
test and replaced in position again when 
needed. 

The installation four 
components: 1) a convergent entry cone 


comprises main 
whose main role is to prevent the propaga- 
tion of sound waves at the jet pipe exit and 
to supply the silencer with cooling air: 
2) a cylindrical portion, sound-proofed, 
where the jet gases are mixed with fresh air ; 
3) the silencer’s main portion consists of a 
diffusor and a cylindrical portion of much 
bigger section (in the axis of this cylinder is 
a sound-proofed core whose purpose is to 
split the air jet and increase absorption) ; 
4) a simple metal sheet deflector completes 
the apparatus and directs the gases upwards. 
Movement round the is therefore 
unhampered. 


silencer 
* 


Special tests, results of which are shown by 
curves A, B, C and D, have been made by 
the Acoustics Department of the French 
National Centre for Telecommunications 
Development. These tests were made on a 
MD.30 Viper without reheat, to within +2 db, 
with the jet engine operating as follows : 


engine speed 


13,400 r.p.m. 


ambient pressure 742 mm Hg. 
ambient temperature 19°C 
exhaust speed 1,755 ft./sec. 
gas temperature 7099C 
thrust 1,624 lbs. 
gas delivery 29.7 Ibs./sec. 
diameter of exit section 11 14 ins. 


The average general noise reduction pro- 
duced by the silencer was approximately 
15 db. But the reduction in the most audible 
ranges (between 300 and 4,800 c/s) is more 
than 20 db. 

We should like to take this opportunity of 
making two remarks on the problem of noise 
at low and high frequencies, in connection 
with the natural effects of our silencer. 

Firstly, at low frequencies, as soon as the 
silencer has reduced noise below 90 db, the 
level in phons drops much more quickly. For 


Section through the Boét silencer: 1) entry cone; 2) cylindrical mixing chamber; 3) diffusor and silencing chamber; 
4) jet deflector. Diameter of the entry cone is 2.04 m, overall length of installation 10.65 m, weight roughly 5 tons. 


























































Front view of A. Boét & Cie.'s mobile silencer for jet 
engines of the MD.30 Viper class. 


example, at an observation point at the rear 
of the engine and at an angle of about 25° to 
the latter’s axis, the results obtained in the 
20-75 c/s band are 95 db without silencer and 
91 db with silencer, or 91 phons and 82 phons 
without and with silencer respectively. 

Thus the 4 db reduction means a fall of 
9 phons. A few yards further away, the result 
is 88 db or 75 phons with silencer. 

Secondly, noise reduction increases pro- 
gressively, reaching or even exceeding 20 db 
at certain measuring points for the range from 
600 to 2,400 c/s. Above 4,800 c/s the reduc- 
tion drops towards 10 db, but there are two 
physiological advantages: 1) the propaga- 
tion of high frequencies weakens very 
rapidly with distance; 2) conversion into 
phons shows that, as at the other end of the 
scale, the effects are very much reduced. In 
the 4,800-10,000 c/s band 84 db or 74 phons 
are measured without silencer and 77 db or 
67 phons with silencer. The position of the 
microphone used for the measurements plays 
a large part in the results obtained. 


* 


Another test has been made with after- 
burner, under the following conditions : 


— exhaust speed 243 ft./sec. 
- gas temperature 1,5230C 
— thrust 2,230 Ibs. 


gas delivery 29.92 lbs. /sec. 
- diameter of exhaust section 13 % ins. 


The initial noise then increases by 10 db, 
but the silencer’s efficiency remains un- 
changed. The results obtained are such that 
this mobile air-cooled silencing system can 
be said to be very efficient and by far the 
most manoeuvrable of all systems used up to 
the present. ‘ 

At a time when most airlines are consider- 
ing re-equipping with jet aircraft, it is grati- 
fying to note that the anti-noise campaign 
has already produced efficient remedies 
which will enable residents near airports and 
the latter’s personnel to live and work under 
acceptable conditions. 











In November 1955, the Council of the 
International Civil Aviation Organization 
introduced five changes in the radiotelephony 
spelling alphabet contained in I.C.A.O.’s 
Annex 10. The modified alphabet is to be 
used in international civil aviation as from 
March ist, 1956. It is hoped that this action 
will finally bring the desired solution to a 
problem which has existed since normal 
civil aviation activities were resumed after 
the second world war. 


Between 1947 and 1951, two alphabets 
were in existence under I.C.A.O.: one was 
the ABLE-BAKER, etc. (which had been 
in use by the Allied air forces during the 
conflict) and the other was the ANA-/ 
BRAZIL, etc. (which the South American, 
South Atlantic and Caribbean Regions had 
decided to use in radiotelephony communica- 
tions in Spanish). Such non-uniformity 
brought inconveniences which I.C.A.O. tried 
to solve by developing a spelling alphabet 
based on phonetic and operational principles. 
The result was the I.C.A.O. Spelling Alphabet 
(ALFA-BRAVO, etc.) adopted in 1951 for 
application from April 1952. The reception 
to that alphabet is well known: although 
accepted by most States, there were com- 
plaints about confusions which had arisen, 
and a strong body of opinion demanded a 
return to the ABLE-BAKER alphabet. As 
a result, several States, some of them with 
very extended operations all over the world, 
maintained the ABLE-BAKER, etc. or 
permitted the optional use of either of the 
two. 

By the middle of 1952, I.C.A.O. was faced 
with the problem of trying to obtain full 
implementation of a single alphabet all 
over the world. Was the I.C.A.O. alphabet 
so poor that it was necessary to return 
to the previous situation ? Were the diffi- 
culties encountered real cases of confusion 
intrinsic to the new alphabet, or were they 
due to inappropriate training of the users ? 
How much of the criticism was simply due 
to a reaction against something new from 
those who were in the habit of using the old 
one ? Probably, there is not a single answer 
for each of these questions. Tests done since 
those days have shown that the I.C.A.O. 
alphabet was better than the ABLE-BAKER 
but that, at the same time, it contained cer- 
tain words which led to confusion with others. 
Inertia and lack of training also played their 
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The I.C.A.O. Spelling Alphabet 


By Walter Binaghi 


Chairman of the Air Navigation Commission of I.C.A.O. 


part, as shown by the successful implemen- 
tation obtained in many States which 
enforced the new alphabet. 

But it would be useless to argue these 
points. Whatever the reasons, the fact was 
that the hoped for world-wide implementa- 
tion of the new alphabet did not take place, 
and since the role of an international organi- 
zation is to try to find solutions acceptable 
to all its associates, the Air Navigation 
Commission of I.C.A.O. sought to obtain an 
objective evaluation of the alphabet and to 
introduce improvements as necessary. The 
project involved time and expenditure and 
it was natural that not many national admi- 
nistrations were in a position to work in it. 
The United States of America and the 
United Kingdom later joined by Canada 
undertook to conduct independent studies 
(with general coordination at certain stages 
by the vehicle of the Air Navigation Com- 
mission) and established research groups 
which had as consultants, among others, 
experts from all branches of aviation (civil 
and military) connected with radiotelephony 
and specialists in phonetics and languages. 

The basis for the preparation of several 
of the alphabets used for different purposes 
since 1927 had been a mixture of personal 
preferences of different groups, selection 
of certain words believed to be good from 
the understandability point of view, national 
and language considerations, etc. To develop 
the first I.C.A.O. alphabet, certain principles 
were established based on phonetics, radio 
reception conditions, speed of transmission, 





The I.C.A.O. spelling alphabet in the 
new form which came into force on 
March 1st, 1956 (with the five new words 
in bold type). 

A = Alpha N = November 
B = Bravo O = Oscar 

C = Charlie P = Papa 

D = Delta Q = Quebec 

E = Echo R = Romeo 

F = Foxtrot S = Sierra 

G = Golf T = Tango 

H = Hotel U = Uniform 

| = India V = Victor 

J = Juliett W = Whisky 

K = ‘Kilo X = X-Ray 

L = Lima Y = Yankee 

M = Mike Z = Zulu 
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The author, a civil engineer born in Buenos Aires in 1919, has headed a number of divisions in 
the Argentine Ministry of Aeronautics. He has attended most of the I.C.A.O. meetings as delegate 
for Argentina and was elected President of the Eighth General Assembly. He has been Chairman 


of the Air Navigation Commission since February 1949. 


Ed. 


balanced use of vowels and consonants, etc. 
The approach taken by the two groups 
established to conduct the new study was 
still more highly perfected: not only were 
the previously mentioned principles taken 
into account but, also, the results for all 
facets of the study were evaluated by an 
impressive number of laboratory tests (over 
a million). To evaluate a particular alphabet, 
computations were based on the errors 
(omissions or confusions) occurring when 
experimenting with a series of twenty-six 
words. In order to obtain evaluations which 
would be valid for real operating situations, 
the tests were carried out under controlled 
reception conditions with signal-to-noise 
ratios ranging from plus 10 db (excellent) 
to minus 17 db (very poor). The persons 
who took part in the tests, either as listeners 
or speakers, had different mother tongues 
(31 nationalities) and included both per- 
sonnel without any aviation or radio- 
telephony training and professional flying 
and air traffic control personnel. 

While conducting the study, which finally 
resulted in recommendations for a modified 
alphabet, three important conclusions were 
drawn from the tests : 

a) There is a definite advantage in using 
a single alphabet, as‘ opposed to two or 
more. The question posed was: is the iden- 
tification of one word among twenty-six a 
so much more reliable operation of the 
human brain than the identification of one 
among fifty-two, to the extent that it could 
be considered operationally critical for the 
purpose of a spelling alphabet for aviation ? 
The tests indicated that it is so, that if two 
(or more than two) “ equal status ” alphabets 
existed, communication efficiency would 
suffer. 

b) In good reception conditions, the 
existing I.C.A.O. alphabet showed only a 
slight advantage over the “ ABLE-BAKER ” 
alphabet. However, as reception conditions 
deteriorated, the advantage increased nota- 
bly and the greater efficiency of “ ALFA- 
BRAVO” was demonstrated. 

c) A spelling alphabet is an entity of 
twenty-six interrelated words and must 
always be considered as a whole. The change 
of a single word produces a modification 
in the overall efficiency of the alphabet be- 
cause new confusions may arise with the 
other twenty-five words. This is a most 


VOLUME XI — No. 4, 1956 














important conclusion and should be fully 
understood and taken into account ; it rules 
out the ‘‘ invention” of new alphabets based 
on personal preferences or on statements 
such as that this word is “bad” or is 
“ good ”. 

As the tests were completed the conclusions 
of the two groups, which had been working 
almost separately, were presented to I.C.A.O.: 
they recommended as the best solution the 
introduction of five changes in the existing 
I.C.A.O. alphabet ; they coincided in the five 
letters which required new words (C, M, N, U 
and X) and they also coincided in four of the 
words proposed as substitutes ; further con- 
sultation between the groups solved the prob- 
lem for the fifth word. The third group, 
which had been conducting tests in actual 
operations and, particularly, in transmission 
to and from high altitudes, reported con- 
clusions which agreed with the others. 

The Council of I.C.A.O. had now an 
excellent basis for introducing an improved 
alphabet (the thoroughness and objectivity 
of the studies made such basis the most 
solid that any person or body having to 
decide on a spelling alphabet has ever had). 
The amended alphabet was adopted last 
November for implementation on March Ist, 
1956; it is the same one which had been 
adopted in 1951, except for five changes, 
namely CHARLIE for C, MIKE for M, 
NOVEMBER for N, UNIFORM for U, and 
X-RAY for X, in place of the previous 
COCA, METRO, NECTAR, UNION and 
EXTRA. 

It is now for the users to obtain the best 
possible results with the new alphabet. To 
this end, those responsible for its enforce- 
ment (States, ground organizations, airline 
operators, etc.) should see that systematic 
training is given to operating personnel. 
Since what really matters is the spoken 
word and not the written one, I.C.A.O. has 
prepared a recording (which is for sale at a 
low price) giving the optimum pronunciation 
of each word; although it is true to say 
that certain variations from that optimum 
pronunciation are acceptable and do not 
introduce a critical factor, yet higher un- 
derstandability will be achieved if the stan- 
dard sounds are followed as much as possible. 

Is the new alphabet the best that can be 
devised ? Is it going to be completely satis- 
factory to all users? A “yes” or “no” 
answer to the first question is impossible ; 
other alphabets as good as this one could 
perhaps be developed but, as in so many 
other technical activities, once an excellent 
level has been reached, it is wasteful to try 
to reach perfection ; in this case, since the 
users are all aviation personnel of the world 
using radiotelephony, there would already 
be an unsurmountable difficulty in merely 
trying to define what “perfection” is in 
this respect. With regard to the second 
question, the answer should be “ yes”; 
if an unprejudiced attitude is taken by all 
users, then the new alphabet will prove 
satisfactory, because it is intrinsically good. 
I am hopeful that those who have to use 
it will see its advantages and will make the 
best possible use of a product so carefully 
elaborated and tested. 
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The Mind of Mr. Reader 


A predecessor of the jet flap 
Sir, 

I read with interest a note in Intevavia 
(No. 1, 1956, page 26) on Davidson’s “ jet flap 
aircraft’. (A more detailed account was also 
published in No. 12, 1955, pp. 930 etc.—Ed.). 

I myself made some experiments with jet 
flaps, without knowing of the parallel experi- 
ments made by Hagedorn and Ruden in 1941. 
A report on this work, by A. Métral and 
F. Zerner, postponed by the war, appeared as 
No. 218 (1948) in the series “ Publications 
Scientifiques et Techniques du Ministére de 
l’Air”’, under the title “ L’Effet Coanda”’. 

I should be glad if you could mention this 
report, which shows the priority of my contri- 
bution to this field. My work was done consider- 
ably earlier than that of Poisson-Quinton which 
was mentioned in Interavia No. 12, 1955 (p. 927). 


Marseilles Professor Jacques VALENSI 
Head, Institute for Fluid Mechanics 


University of Aix—NMarseilles 
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J. Valensi's third model with Handley Page flap and blowing 
slot: max. lift coefficient 4.8 (measured with 24° angle of 
attack and 40° flap, a slot width of 9/100 mm and A p = 
5.5). 1 = slot; 2= slot in airfoil; 3 = compressed air 
duct, diameter 10 mm. 


Extracts from the A. Métral and F. Zerner report 
on the Coanda effect (p. 54). 


“In the autumn of 1941 and the winter of 1941-42 
J. Valensi, with H. Parigi and Mile Jacqueline Borgel, made 
a number of wind tunnel tests at the Marseilles Institute 
for Fluid Mechanics with three high-lift wings whose 
boundary layer on top of the wing was controlled by 
a compressed air stream from a blower flowing out 
through a Coanda slot... Va/ensi also suggests that the 
wing should be equipped with variable camber flaps 
with a similar blowing slot in the upper part of the 
leading edge. The latter would influence the forward 
fixed part of the wing through a suction effect, and the 
mobile flaps through a blowing effect (Models | and Il, 
figs 38 and 39). In a third model (fig. 40) Valensi’s jet 
slot flap was combined with a Handley Page slotted 
flap..." 


Area rule and Junkers Ju 287 

Sir, 

With reference to the article “ Wasp-Waisted 
Transonic Fighters ” in the December issue of 
Interavia, I should like to point out the following : 
1-Dr. D. Kiichemann is not in the United States 

but at Farnham, Surrey, England. 

2-I am enclosing a photo copy of Junkers 
patent No. 932,410. This shows that similar 
lines of development were followed in 
Germany in 1944, though they were not 
carried so far. 

To speak in Interavia style, there is little new 

(... under the sun). 


Stuttgart Airport Dipl. Ing. Peter Nauscuittz 
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Ertetlt auf Grund des Ersten Uberleitungsgesetzes vom 8. juli 1949 
COCR S.175) 


BUNDESREPUBLIK DEUTSCHLAND 
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DEUTSCHES PATENTAMT 


PATENTSCHRIFT 


% 932410 
KLASSE 626 GRUPPE 30 
J $oqo X1/62b 


AUSGEGEBEN AM 
1. SEPTEMBER 1955 





Dr.-Yng Heinrich Hertel, Berre Aix (Frankreich) 
Dipt -Jug. Otto Frenzel, Dessau und Werner Hempel, Dessau-Ziebigk 
sind als Erfinder genannt worden 





Junkers Flugzeug- und Motorenwerke AG., Dessau 
Ww d G g von Hochgesch fi 1g 
auch von solchen mit auBerh des Flugzeug isses liegend: 
Verdrangungsk6rpern 
Petentiert im Getiet der Bundesrepudiit Deutschiend vom 2! Mart |944 en 
Ver Zevtraum vom 6 Mas 1945 bis inschlieBlich 7 Mat 1950 wird aul die Patentdaver nich! angerechne! 
(Ges v. 15.7 1951) 








Patentanmeidung bekannigemacht am 3 Marz 1955 
Patenterten lung bekennigemecht am 4 Augus! 1955 


Zu der Patentschritt 932 410 
Kl. 626 Gr 30: 





Extract from patent No. 932,410 : 


“.. The example in figs 1 and 2 shows a swept- 
forward wing 1, a relatively slender fuselage 2, with 
crew compartment 3 in the enlarged front fuselage 
and swept-back tail unit 4. Outside the aircraft confi. 
guration are displacement bodies 5 to 8, which may, 
for example, consist of jettisonable loads 5,6and power 
units 7, 8. The displacement bodies are arranged 
some in front of and some behind the wings so as to 
avoid an undesirable increase in section in the air- 
craft's transverse planes in the wing region ... 


“Tests in the high-speed wind tunnel have shown 
that aircraft configurations conforming to the invention 
reach higher speeds for a given propulsive power 
than aircraft of conventional configurations. 


PATENT CLAIMS: 1. High-speed aircraft, possibly 
with displacement bodies arranged outside the aircraft 
configuration, characterized by the fact that the parts 
in the air flow including any displacement bodies out- 
side the aircraft configuration are so arranged in 
shape and position that the sum of their displacement 
sections in common planes lying one behind the 
other at right angles to the direction of flight and seen 
from beginning to end of the aircraft, continues to 
augment until reaching a maximum value and falls 
off continuously from the maximum value to zero 
at the end of the aircraft, with the increase and de- 
crease taking place smoothly to avoid premature 
exceeding of the critical Mach number ..." 





Photo credits : Front cover : U.S. Civil Aeronautics Administration ; 
p. 243 : Interavia files ; pp. 244-247 : author (9), manufacturers (3) ; 
pp. 248-252: author (1), Interavia files (13) ; pp. 253-256: author 
(4), C. G. Transatlantique (3), Interavia files (9) ; p. 257: Austrian 
Aero Club ; p. 258 ; author ; pp. 263-266 : U.S. Dept. of Defense (4). 
manufacturers (5), Interavia drawings (2); pp. 267-268: author; 
p. 268: J.A.L. (1), manufacturers (1); p. 269: manufacturers ; 
pp. 270-274: R.C.A.F. (5), Royal Canadian Navy (1), T.C.A. (1), 
C.P.A.L. (1), ATP (1), manufacturers (10); p. 275: ATP (2), 
manufacturers (1); pp. 276-278: U.S.A.F. (2), U.S. Dept. of 
Defense (1), K.L.M. (2), manufacturers (2), Interavia files (5) ; 
pp. 285-286: author (2), Interavia files (2) ; pp. 287-290: author; 
p. 291: author; pp. 292-293: author. 
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AVIONS LOUIS BREGUET 











the military transport version 
of the Breguet 765 carries a 
TOTAL LOAD OF 17 TONS 
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AVIATION SUPPLIES 
and EQUIPMENT 





Air Associates’ huge inventories provide a reliable 
source for thousands of pre-selected quality prod- 
ucts. Whether you need one product or a thousand 
...a gasket or an airplane... you will find Air 
Associates’ service economical and time-saving. 


at AIR ASSOCIATES YOU... 


D> BUY QUALITY PRODUCTS AT LOWEST PRICES — 
Air Associates’ large purchasing power permits the 
economies of mass-buying to be passed on to you. 


> AVOID COSTLY DELAYS — we process your orders 
quickly . . . rush them in emergencies. 


> GET ALL YOUR NEEDS AT ONE SOURCE — as the 
world's largest distributor, Air Associates offers the 
greatest variety of aviation products . . . literally thou- 
sands of different types of quality items are available 
at each of our branch warehouses. 


+ ARE ASSURED OF UP-TO-DATE PRODUCTS — we 
are constantly abreast of new product developments 
and stock new or improved products as soon as they 
are available. 


> CUT YOUR BUYING COSTS — many buyers buy all 
their needs from Air Associates . . . often group their 
purchases to benefit by quantity prices, one order, 
one delivery. 


THOUSANDS OF AVIATION 
PRODUCTS IN ONE CATALOG 


Write for your copy today! 


ADDRESS DEPT. X OF ANY OF THE 
STRATEGICALLY LOCATED BRANCHES LISTED BELOW 










IT COSTS NO MORE TO BE SURE 


SOCIATES, INC. 


TETERBORO, NEW JERSEY 


BRANCHES. ATLANTA * CHICAGO * DALLAS © GLENDALE © MIAMI © TETERBORO 














UAC 


PNT Yolamm Ole lalilate, 





Starting and landing during darkness and in bad weather 
demand utmost reliability and efficiency of all equipment. 
Safety is an absolute essential in aviation. This led the AEG 
to design and construct exceptionally efficient high-intensity 
runway- and approach-lights, identification-beacons, taxi- 
way- and obstruction-lights. The AEG also supplies remote 
operated and controlled electric power plants, portable air- 


port lighting, and aircraft starting- and supply-equipment. 


ALLGEMEINE ELEKTRICITATS - GESELLSCHAFT 
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Runway silencers 
FOR TURBOJETS AND JET AIRCRAFT 





Sound-Proofing 
of test beds 
for 
turbojets 
piston engines 
etc. 


All sound-proofing 
problems 








A. BOET & Cie - ASCQ - NORD. FRANCE 


SPECIALISTS IN: INDUSTEHEIAL SOUND -PROOCFIAG 






















ANY SKY... FLY 
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ITALIAN AIRLINES 














20, Via L. Bissolati - ROME 
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* HIGH 
FABRIC 
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I extiglass 


* DOCUMENTS 
AND SAMPLES 
ON REQUEST 


MODULUS 


plastics’’ has designed glass fabric to 
give in all cases : 


— maximum resistance in 2 directions. 
— maximum modulus of elasticity. 


_— optimum homogeneity 


— highest electrical qualities. 
— highest resistance to shock. 
H.M. fabrics (French and foreign patents) are the 


only ones to meet these high requirements - 
Numerous test certificates from France and abroad. 


assists its clients up to the stage of 
industrial production. 


does not compete with its clients. 





IN FRANCE: 
Pierre GENIN & Cie, S.A. 
SALES : LYONS 


44, Rue Paul-Valéry - PARIS (16e) 
Tel. : PASsy 13-91 (3 lines) 


TEXTIGLASS INTERNATIONAL 
UNITED STATES : 
J.P. STEVENS - New York 
GREAT BRITAIN: 
FOTHERGILL & HARVEY, Manchester 
SCANDINAVIA: 
A.B. SVENSKA - Sidenvaveriet, Helsingborg 
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38,000 flying hours per year, 
covering more than 
7/, million miles 
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PLANT AND AIRFIELD AT 
CASCINA COSTA- GALLARATE 


AGUSTA-ZAPPATA AIRCRAFT 
AGUSTA BELL HELICOPTERS 
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-COSTRUZIONI AERONAUTICHE 











ECONOMICAL 
SAFE 
RUGGED 
ALL-TERRAIN 








Ordered in quantity for the French Air Force 


Avions MAX HOLSTE S. A. 


Offices : 17, rue Chateaubriand - 
Plant: 11, rue Gosset - REIMS (Marne) - Telephone: 26-65 




















NEW YORK OFFICE 
222 FOURTH AVE. 
NEW YORK 3. N. Y. 
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ENGINEERING - DEVELOPMENT - PRODUCTION 


PARACHUTES 

SAFETY BELTS 
HARNESSES 

SURVIVAL KITS 
BARRIER NETS 

TIE DOWN ASSEMBLIES 


M. Steinthal ano co.. inc. 


WEST COAST OFFICE 
485 S. ROBERTSON BLVD. 
BEVERLY HILLS. CALIF. 








FENWICK 15. Rue Féneton 
PARIS.1IO® Tel: LAMartine 91.60 


An Incredible 
Performance... 


TITEFLEX-MONEL tubing 
retains all its qualities 

in the gases of the ATAR 
jet pipe. 


TITEFLEX-MONEL 100% metal 
flexible conduits conveying liquids 
hold up to temperatures of the order 
of 1,100°C, because the Monel of 
which they are made is a refractory 
nickel alloy insensitive to corrosive 
agents. 

















Telephone : ELY. 66-77 








Titeflex) | 


Sole representative and licensee for TITEFLEX Inc., NeWark, N.J., U.S.A. 
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REMOTE CONTROL EQUIPMENT 





RADIO-TELECOMMANDE 
(transmission of contro! pulses) 


six simultaneous para- 
meters ; opening 

and closing of circuits ; 
multiple switching to 
pre-selected positions ; 
pre-selection of position 

















RADIO-TELEMESURE 





(transmission of measuring data) 


six values transmitted simultane- 
ously with 1% margin of error; 
direct visual indications or acoustic 
signals; graphic recording in colour 
or magnetic tape recording ; trans- 
mission of all physical values 
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INFRA-RED DETECTORS AND TRANSMITTERS 


resistant detectors; prism and 


C0] OO MOr Oe \@ TNE CETT SIME SER SETI) | "Or" spectrooranhs 























Aiwcratt Radic Corporation 
BOONTON, NEW JERSEY, U.S.A. 


Dependable Airborne Electronic Equipment Since 1928 


Supplies to Air Forces, Naval Air Arms and 
Civil Aviation throughout the World 


VHF omnirange receivers, VHF receivers andtransmitters, 

LF receivers and loop direction finders, audio amplifiers, 

isolation amplifiers, subminiaturized automatic direc- 

tion finders, portable VHF communicators (ground or 

shipboard communication with aircraft), VHF omni- 

range signal generators and other test equipment for 
above 


Please address all communications to our 
exclusive export representatives (except 
Canada): Sterne, Carr & Farr Company, 
425 Fourth Avenue, New York 16, New York, 
U.S.A., cable address: “‘ Staraero " 
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SERVICES LINKING 
4 CONTINENTS 





LINEAS AEREAS ESPANOLAS , 
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SNECMA has been working on 








the ATAR for 10 years 











TIMES 


SOFRANCE 


42 


CHEAPER 





SOFRANCE 
K3 FILTERS 


When the first of these 
filters were put into service, 
users planned for a very long 
depreciation period. 

Today, after 5 years of use, 
they have discovered that 
this equipment is actually 
three times cheaper than 
other filters. 

The reason is simple : 
The filters work for 2 to 4 
years without replace- 
ment, without dismant- 
ling, without unsealing. 





206, Bd PEREIRE ETO. 35-19 
RUE FERRANDIERE, FRANKLIN 65-91 
LIMOGES : 34, AVENUE GENERAL-LECLERC. 37-26 - 























92 - 82-52 
28-23 








Price: 





post free 


Switzerland Sfr. 10.— 
Abroad Sfr. 11.— 
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For your 1955 volume 


ready made covers with gilt lettering, available now. 









INTERAVIA  Genevall Switzerland 
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C-123 TURBOJET MISSION: Combat Test Problem 
COMBINATION WEIGHT: 13,000 Ibs. Overload 


PROVES OUTSTANDING TAKEOFF CONDITION: Power Failure 
RESULTS: Successful 













ONE PROPELLER 


WHEELS OFF 
: FEATHERED 






In a recent test for the U. S. Air Force, the Fairchild C-123 
proved the value of thrust assist in meeting emergency single 
engine conditions! 








A C-123 was equipped with two Fairchild J-44 jet engines 
and loaded to achieve gross weight of 66,742 pounds — 
13,000 pounds overload. 











During takeoff and climb, both jets were operated to pro- 
vide 2,000 pounds continuous thrust in addition to the 
two piston engines. At 2,708 feet, wheels were off the 
ground, and a moment later at a speed of 122 knots, one 
propeller was feathered! 









From this takeoff position, the C-123 climbed out at 500 
feet per minute — proving again its big job capability and 
assault versatility, heightened by jet augmentation to give 








extra power and extra safety in any emergency. 






A Division of Fairchild Engine and Airplane Corporation 


HILD 


RSTOWN, MARYLAND 


WHERE THE FUTURE 1S MEASURED IN LIGHT-YEARS! 





